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Abstract: This Environmental Impact Statement (EIS) has been prepared in response to the proposed
Master Development Plan Update (MDP) submitted by Solitude Mountain Resort. Six alternatives are
evaluated in this EIS, for consideration by the Forest Service. The alternatives are Alternative 1, No
Action; Alternative 2, Proposed Action; Alternative 3, modification of the Proposed Action based on
consideration of near-resort social issues; Alternative 4, modification of the Proposed Action based on
consideration of Big Cottonwood Canyon social issues; Alternative 5, modification of the Proposed
Action based on consideration of natural resource issues; Alternative 6, modification of the Proposed
Action based on integration of the all issues addressed by all alternatives.
The EIS discusses the Purpose and Need for the Proposed Action in Chapter 1, describes the Proposed
Action and alternatives to the Proposed Action, summarizes the effects of all alternatives and presents
mitigation measures in Chapter 2, describes the affected environment in Chapter 3; and identifies the
potential direct, indirect and cumulative impacts of implementing the alternatives in Chapter 4. Based on
the issues identified through the scoping process, the EIS focuses on traffic, transportation and parking,
watershed and water resources, summer and winter recreation, vegetation and wildlife, wetlands and
riparian areas, visual quality, and socioeconomic and cultural resources.
A Draft EIS was released for public review on May 3, 2001. Approximately 393 responses were
received. A summary of those comments and the agency's responses is included in Volume IT of the final
EIS. The final EIS has been revised as a result of these comments. Revisions in the document are noted
in italics.

Appeals: The Record of Decision accompanying the final EIS is subject to appeal pursuant to
36 CFR 215.7. A written Notice of Appeal must be submitted within 45 days after publication of
the notice of decision in the Salt Lake Tribune. Notice of Appeal must be sent to USDA-Forest
Service, Intermountain Region, Attention: Appeals Deciding Officer, 324 25 th Street, Ogden, UT
84401.
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1 READERS

GUIDE AND DOCUMENT ORGANIZATION -I

Changes in the EIS that have occurred since the Draft EIS was released May 3,2001, have been
made in italics. This method was chosen to ensure that the public could see where the document
has been modified to address their issues and comments.
This document contains the fmal Environmental Impact Statement (EIS) for the Solitude Ski
Resort Master Development Plan Update (MDP). This EIS contains the following sections (a
table of contents can be found at the beginning of the Final EIS):
•

Chapter 1 describes Solitude Ski Resort regional and permit area, provides an overview
of the proposed action: Solitude's Master Development Plan Update, describes the
purpose and need for the proposed action, summarizes management agency's direction,
decisions to be made and issues developed through the scoping process.

•

Chapter 2 discusses the alternative development process and describes the six
alternatives: the No Action (Alternative 1), the proposals made by Solitude in its 1995
MDP Update (Alternative 2), a Modified Proposed Action Based on Consideration of
Potential Impacts to Near-Resort Residents (Alternative 3), a Modified Proposed Action
Based on Consideration of Potential Impacts to Non-Resort Residents and Canyon
Visitors (Alternative 4), a Modified Proposed Action Based on Consideration of Potential
Impacts to Natural Resources (Alternative 5), and a Modified Proposed Action Based on
an Integration of Alternatives 1 through 5 (Alternative 6). Mitigation measures for
actions that may have adverse environmental effects are presented.

•

Chapter 3 describes the physical, biological, economic, and social components of the
Solitude Ski Resort Regional and Permit areas that may be affected by implementation of
the proposed action of the alternatives.

•

Chapter 4 analyzes the environmental consequences for the significant issues presented
in Chapter 1 for each of the six alternatives described in Chapter 2. This chapter is
organized by issue.

•

Chapter 5 contains the list of preparers.

•

Chapter 6 is documentation of the fmal EIS distribution.

•

Chapter 7 contains References that include an index of sources of informational
materials and data used in the description and analysis in this EIS.

•

Glossary includes the defmitions of key words used in this EIS.

•

Index lists key words and the pages where they occur.

Reader's Guide
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•

Appendix A contains Proposed Forest Plan Amendments.

•

Appendix B contains Proposed Trail Modifications by Alternative.

•

Appendix C contains Conservation Management Practices.

•

Appendix D contains Water Resources data.

•

Appendix E contains Air Quality data.

•

Appendix F contains Fisheries information.

•

Appendix G contains Vegetation and Wildlife resource information.

•

Appendix H contains Recreation data including Skier Visitor Projections, Parking
Capacity, Winter Sports Master Development Planning Handbook, and a Recreation
Opportunity Spectrum characterization.

•

Appendix I contains Geology and Soils information.

•

Appendix J contains Vegetation Impacts by Alternative tables.
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ACRONYMS USED IN THIS FEIS
AADT
AADT
ACOE
ADA
ADT
ATVs
BBC
BCWRS
BE
BMPs
CAA
CCC
CEQ
CFR
cfs
CMPs
CO
DAQ
dB (A)
DOA
DEIS
DM
DN
DNR
DWQ
EA
EIS
EPA
ESA
(degrees) of
FEIS
FSM
FTE
FWS
GOPB
GRFS
HCM
HV
ID Team
ITIS

Average Annual Daily Traffic
Average Annual Daily Ticket
U.S. Army Corps of Engineers
Americans with Disabilities Act
Average Daily Traffic
All Terrain Vehicles
Big Cottonwood Canyon (Creek)
Backcountry Winter Recreation Study
Biological Evaluation
Best Management Practices
Clean Air Act
Comfortable Carrying Capacity
President's Council on Environmental Quality
Code of Federal Regulations
cubic feet per second
Conservation Management Practices
Carbon Monoxide
Utah Division of Air Quality
decibel, measurement of weighted sound pressure level
Department of Army
Draft Environmental Impact Statement
Decision Memo
Decision Notice
Utah Department of Natural Resources
Utah Division of Water Quality
Environmental Assessment
Environmental Impact Statement
U.S. Environmental Protection Agency
Endangered Species Act
degrees Fahrenheit
Final Environmental Impact Statement
Forest Service Manual
Full-time equivalent
U.S. Fish and Wildlife Service
Governor's Office of Planning and Budget
Graduated Rate Fee System
Highway Capacity Manual
Hourly Volume
Interdisciplinary Team
Intelligent Transportation Information System

KV
LCMP
LOS
LRMP
LZ(s)
MA(s)
MDP
mg/l
MG
MIS
msl
N/A
NAAQS
NAGRRA
NEPA
NF
NFMA
NFS
NOI
N02
NO x
NRCS
NSAA
NSGA

03
PM2 .5
PM lO
ppb
PPH
ppm
PSD
ROD
ROS
R.O.W
RV
SADT
SAOT
SIOs
SIP
SL County (C)
SLRD
SMS
S02
spp.
SR
SUP(s)

Kilo-Volt
Last Chance Mining Camp
Level of Service
Land and Resources Management Plan
Landing Zone( s)
Management Area( s)
Master Development Plan
milligrams per liter
million gallons
Management Indicator Species
mean sea level
Not Applicable (Available)
National Ambient Air Quality Standards
Native American Graves and Reparation Act
National Environmental Policy Act
National Forest
National Forest Management Act
National Forest System
Notice of Intent
Nitrogen Dioxide
Nitrogen Oxides
National Resource Conservation Service
National Ski Area Association
National Sporting Goods Association
Ozone
Particulate matter with a diameter of less than 2.5 microns
Particulate matter with a diameter of less than 10 microns
parts per billion
Person Per Hour
parts per million
Prevention of Significant Deterioration
Record of Decision
Recreation Opportunity Spectrum
Right-of-Way
Recreational Vehicle
Summer Average Daily Traffic
Skiers At One Time
Scenic Integrity Objectives
State Implementation Plan
Salt Lake County
Salt Lake Ranger District
Scenery Management System
Sulfur Dioxide
speCIes
State Route
Special Use Permit(s)

TEPS

f.!g11
3
f.!g1m
UBC
UDOT
UDWR
UNHP
USDA
USDA-FS
USFS
USFWS
USGS
UTA
VQO(s)
VOF
VRMS
VTF
WADT
WCMP
WCNF
WPG

Threatened, Endangered, Proposed and Sensitive Species
micrograms per liter
micrograms per cubic meter
Utah Building Code
Utah Department of Transportation
Utah Division of Wildlife Resources
Utah Natural Heritage Program
U.S. Department of Agriculture
U.S. Department of Agriculture - Forest Service
U.S. Forest Service
U.S'. Fish and Wildlife Service
U.S. Geological Survey
Utah Transit Authority
Visual Quality Objective(s)
Vehicle Occupancy Rate
Visual Resources Management System
Vertical Transport Feet
Winter Average Daily Traffic
Wasatch Canyons Master Plan
Wasatch-Cache National Forest
Wasatch Powder Guides
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Solitude Mountain Resort (Solitude) is located approximately 12 miles up Big Cottonwood
Canyon (BCC), of the Wasatch Mountains, in Salt Lake County, Utah as shown in Figures 1-1
and 1-2. The resort is accessed by Utah SR 190, which terminates at the Brighton Ski Resort.
Portions of Solitude' s mountain facilities and much of the land in BCC are administered by the
Wasatch-Cache National Forest (WCNF).
Solitude has offered alpine skiing opportunities continuously since being rebuilt and reopened in
1977 and has offered developed site Nordic skiing opportunities since 1993. Solitude and
Brighton ski resorts are located in BCC and both operate under Forest Service Special Use
Permits (SUPs).
In 1995, Solitude presented a Master Development Plan (MDP) Update to the Forest Service,
which outlined its ski area development goals. This MDP was intended to supplement and
update the Solitude Resort Area Master Plan (1987) and the associated Environmental
Assessment for Solitude Ski Area Lift and Base Area Renovation Plan (August 22, 1988).
Subsequently, the Forest Service categorically excluded several projects from further
documentation in an Environmental Assessment (EA) or an Environmental Impact Statement
(EIS). For the remainder of the proposed projects, it was determined by the Forest Service that
implementation might significantly affect the human environment. Therefore, in order to comply
with the National Environmental Policy Act (NEPA) of 1969, an Environmental Impact
Statement (EIS) had to be prepared.
Over the past five years, the Forest Service, Solitude and interested parties have worked toward
evaluating the proposed actions, developing appropriate alternatives and preparing a Final EIS
for release to the pUblic. Due in part to the substantial elapse of time and in part to address
public and agency issues, Solitude recently presented a modified MDP Update for Forest Service
consideration. While the majority of the proposed actions remain unchanged from the original
1995 proposal, several new projects were added and others were either eliminated or modified.
This modified MDP is the subject of this EIS.
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1.2

PROPOSED ACTION

The Proposed Action under review involves updating Solitude's MDP in order to improve the
quality and diversity of the recreational experiences provided at Solitude. The MDP Update was
designed by Solitude to better position themselves to meet current and future demand for
developed winter and summer recreational opportunities and to meet the large-scale needs of the
general public. Solitude, by necessity, has incorporated meeting its own operational and
economic needs into its MDP Update. In conjunction with the MDP Update, the Forest Service
could issue a new combined alpine and Nordic Ski Area Term Special Use Permit for up to 40
years, in accordance with the National Forest Ski Area Permit Act of 1986. Solitude submitted a
proposal for improvement of its ski area facility as part of its plan to update its MDP.
The Proposed Action would involve upgrading the Apex and Powderhorn chairlifts to high-speed
quads in their existing alignments and making associated terrain and top terminal modifications;
upgrading (to a high speed quad) and realigning the Moonbeam II lift; constructing six new
lifts/people movers: Redman -- a beginner lift near the Village base, Honeycomb Return lift -- a
return lift from Honeycomb Canyon, the Sol-Bright lift -- a lift connecting Solitude and Brighton
ski resorts, a magic carpet -- a ground/snow level conveyance belt serving first time and beginner
skiers located just west of the Last Chance Mining Camp, a Pulse Gondola -- a people-mover
connecting the Eagle Express base area with the Moonbeam Center and the Last Chance Mining
Camp and, the West End parking lot access lift -- a low profile, double chair, people mover that
provides access from the proposed West End parking lot to the proposed Eagle Express base
lodge; expansion of the Moonbeam Center day lodge and the Last Chance Mining Camp;
installing a lighted skating rink adjacent to the Last Chance Mining Camp; complete replacement
of the Eagle Express base area day lodge; relocation of the Resort Operation Center into an
expanded Vehicle Maintenance Building, to include a rooftop heli-pad, a fire station and an
adjacent satellite and communications base station and electrical distribution center; burial of
1100 feet of the only sections of the Utah Power transmission line that remain aboveground in
the base area; constructing a mass transportation center in the expanded Moonbeam Center;
constructing acceleration and deceleration lanes on SR 190 on either side of a reconstructed,
3-1ane Moonbeam entrance road; reconfiguring and expanding parking in the Moonbeam base
parking area to include 10 R.V. hook-ups; expanding the snowmaking system and improving the
water supply by utilizing Big Cottonwood Creek and Lake Solitude; constructing a bus, high
occupancy and other vehicle parking area adjacent to SR 190 and just east of the Moonbeam
access road; constructing a new West End parking lot between SR 190 and Big Cottonwood
Creek, opposite the Eagle Express base area; rebuilding the existing mountain work roads
between the Last Chance Mining Camp and the Vehicle MaintenancelMoonbeam Center
buildings; modifying and constructing ski trails; night lighting of 6 km of Nordic trail and the
lower mountain lifts and alpine trails; modifying the Sunrise, Eagle Express and Summit top lift
ramps; constructing a small "trapper's cabin" on the south side of the Children's pond to serve as
an educational and interpretive center; implementing the Forest Vegetation Management Plan
including forest stand thinning west of the Challenger ski trail; constructing a surface water
runoff drainage c'ontrol system and sewer line extension, to serve the resort village/northern Giles
Flat area; and enhancing summer recreation opportunities, including improving the mountain
biking program and installing an alpine slide. Solitude is also proposing to combine its separate
Purpose and Need for Action
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Nordic and alpine ski area Special Use Permits into one 40-year Ski Area Term Special Use
Permit.
Approval of the Proposed Action or other action alternatives would require amendments to the
Wasatch-Cache National Forest Land and Resource Management Plan (Forest Plan) and are
described in detail in Section 1.6.
Solitude's Proposed Action does not include projects that were categorically excluded from
further environmental analysis (see Section 1.9). These projects are discussed under the No
Action Alternative (see Section 2.4.1) and will be included in the cumulative impact analysis.
Solitude has included projects in the MDP Update that will occur either entirely or partially on
private land. While projects entirely on private land are outside Forest Service jurisdiction, they
are, nonetheless, evaluated as possible connected actions and for their cumulative effects.
Projects occurring entirely on National Forest System (NFS) lands or a combination of private
and NFS lands are evaluated for site-specific, as well as cumulative, environmental impacts in
this EIS.

1.3

PURPOSE AND NEED

The Forest Service Manual provides the following direction for management of privately
provided recreation opportunities: "To provide, under special-use authorization, sufficient,
suitable facilities and services that supplement or complement those provided by the private
sector, State and local government on private land and the Forest Service on National Forest
System land to meet public needs, as determined through land and resource management
planning. To facilitate the use, enjoyment, understanding and appreciation of the National
Forest, natural resource, setting." (FSM 2340.2)
The Wasatch-Cache National Forest Land and Resource Management Plan established the
following Management Direction for year-round, developed site and dispersed recreation
opportunities: "Provide the National Forest's share of developed recreation opportunities for all
segments of the public", "Meet demand for downhill skiing by allowing additional facilities
within permitted areas" and "Allow private enterprise to accomplish high capital investment
recreation opportunities." (Forest Plan, p. IV-2) With this direction in mind, Solitude prepared
its MDP to meet the over-arching purpose and need of providing a diverse range of recreation
opportunities to a wide segment of the population, at both the local and national levels. In
conjunction with meeting these large-scale needs of the general public, Solitude, by necessity,
incorporated meeting its own operational and economic needs into its MDP Update.
As part of its meeting its specific needs, as well as the larger scale public needs, Solitude has
taken steps, through the development of its MDP Update and continued improvements on base
area private lands to enhance its overall recreation appeal, particularly with respect to the
destination market. Solitude has obtained approvals from Salt Lake County that provide for the
development of a year-round self-contained destination resort on its private land. The primary
purpose for the proposed improvements and the alternatives considered in this document is to
implement mountain and base area projects on NFS lands and adjacent private lands that would
Purpose and Need for Action
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enhance the recreation experience for destination and local skiers, as well as other year-round
visitors, and be consistent with Solitude's approved village concept. Solitude's objectives in
meeting its and the Forest Service's purpose and need include:

1.3.1

Improve the Quality of the Overall Skiing Experience

The need to meet current and future public expectations for offering quality recreational
experiences is addressed through a number of improvements proposed at the Solitude. These
include upgrading and expanding a number of ski lifts and terrain; improving the distribution of
ski terrain and skier circulation to meet the needs of all ability levels; improving skier support
services and resort operations through new lodge construction and expansion; improving and
expanding the snowmaking system to ensure a predictable opening date and continued quality
operation in low snow years; and improving traffic circulation and mass transportation systems to
help reduce traffic congestion in BCC. In combination, these improvements would provide a
better balance of facilities and opportunities, enhancing the skiing experience at Solitude.

1.3.2

Enhance Summer Recreation Opportunities

Solitude is less than a one-hour drive for more than one million people. Big Cottonwood Canyon
currently attracts large numbers of summertime outdoor enthusiasts who enjoy hiking, camping,
fishing, picnicking, mountain and road bicycling, and pleasure driving. According to Forest
Service field personnel and other data collection, recreational use of BCC continues to increase.
Solitude's proposed improvements and additions to their summer recreation facilities and
services are intended to provide additional non-winter recreational opportunities in more
developed sites. This objective is designed to tier to Forest Service policy, which encourages
compatible and natural resource based year-round recreation use at developed concession sites
(see Section 1.6.2 - FSM 2343.11).
Table 1-1 outlines the specific proposed activities and the purposes and needs they are designed
to address.
Table 1-1
P urpose an dN eed
Proposed Activity

Purpose and Need

FACILITIES:

•

•
•
•
•
•
•

Relocate the Resort Operations Center into an expanded
Vehicle Maintenance Building to include a rooftop heli- .
pad, a fire station, an adjacent satellite and
communications base station and electrical distribution
center.
Construct a new Eagle Express Day Lodge.
Expand the Moonbeam Center.
Expand the Last Chance Mining Camp.
Construct a small ''trapper's cabin" to serve as an
educational and interpretive center.
Construct a lighted outdoor skating rink.
Construct a new surface water runoff drainage system
and detention pond and sewer line to serve the village

Purpose and Need for Action

Facility improvements are proposed to enhance administrative
efficiencies by centralizing administration and resort operations,
provide improved emergency response for the ski area and upper
BBC and balance capacities in restaurant and skier services with
existing and projected levels of use. Improving these facilities
would enhance the experience of skiers. These facilities are
needed to provide functions that have been lost or are scheduled to
be lost as aged facilities are removed and to meet the demand and
expectations of existing and future skiers. In addition, proposed
facilities will improve water quality in Big Cottonwood Creek and
enhance visual quality of the Solitude base area.
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Proposed Activity
and northern Giles Flat areas.
Bury
the only two sections of the Utah Power
•
transmission line that remain aboveground.
SKI LIFTS AND TRAILS:
• Install a new "Sol-Bright" lift.
• Realign and modify selected sections of the Sol-Bright
Trail.
• Construct a new "Honeycomb Return" lift.
• Construct a new "Redman" lift & associated trail.
• Upgrade Apex to a high-speed detachable quad.
• Upgrade Moonbeam II to a high-speed quad and realign.
• Construct a new Pulse Gondola people mover to connect
the Eagle Express base area with the Moonbeam Center
and the Last Chance Mining Camp.
• Install a low profile, double chair access lift from the
proposed West End parking lot to the proposed Eagle
Express Day lodge.
• Upgrade Powderhorn to a high-speed quad.
• Install a magic carpet for first time and beginner skiers
adjacent to the Last Chance Mining Camp.
• Modify several trails including Upper Same Street, Fleet
Street, Fluid Dr., Upper Little Dollie, North Star &
Upper Serenity.
• Construct a ''New Trail" from the top ofthe Sunrise lift
to the Deer Trail.
• Reconfigure the Sunrise, Eagle Express and Summit top
lift ramps.
• Expand the Ski School Staging Area.
• Install night lighting on 6 km of Nordic trails and on the
lower mountain for night skiing, sliding, and snow play.
TRANSPORTATION:
• Construct a new Mass Transportation drop-off and
pickup area.
• Reconfigure & expand the Moonbeam Parking lot.
• Redesign the Village Entry Road.
• Redesign the Resort's base area Mountain Roads.
• Redesign andlor construct highway acceleration!
deceleration lanes, entrances & bridges.
Construct
a bus, high occupancy and other vehicle
•
parking area adjacent to SR 190, just east of the
Moonbeam Center entrance road.
Construct
a West End parking lot between SR 190 and
•
Big Cottonwood Creek, opposite the Eagle Express base
area.
Develop
10 winter-use RV Hook-ups.
•

SNOWMAKING:
Expand and enhance the snowmaking system.
Install
a weir and water intake in Big Cottonwood Creek
•
for the purposes on snowmaking withdrawal.
• Dredge andlor dam Lake Solitude for increased
snowmaking water storage capacity.

•

Purpose and Need

Ski lift and trail improvements are proposed to address skier safety,
congestion and circulation in certain areas, to enhance the skiing
experience, and to meet the demand and expectations of existing
and future skiers. New lift and trail construction would provide
more beginner and intermediate terrain, allow easier egress from
Honeycomb Canyon and provide a more efficient link with
Brighton Ski Resort. New night winter recreation facilities are
proposed to provide additional night recreational opportunities.
These upgrades and modifications are needed to improve skier
circulation and flow in selected areas and balance utilization across
the entire resort. New trail construction is needed to reduce
deficiencies in first time, beginner and lower intermediate terrain.

Transportation improvements are proposed to encourage use and
improve ease and accessibility of mass transit to reduce pressure on
highway traffic and parking, improve ingress/egress to and from
BCC highway, improve the internal resort transportation system,
and provide adequate parking for overnight visitors and alpine and
backcountry skiers. Transportation improvements are needed to
facilitate the use of mass transit, which in conjunction with parking
reconfiguration and improvements to the Resort's entry, exit and
internal road systems, are designed to reduce traffic and congestion
on BCC Highway.

In conjunction with trail improvement projects, snowmaking
enhancements are proposed to improve the early ski season
experience to meet the demand and expectations of existing and
future skiers. This is needed because some trails, especially on the
lower mountain and high traffic areas, lack adequate snow cover to
open in a safe or enjoyable manner. These conditions often exist
from mid-November to early January. To provide the coverage,
there is a need for a reliable water source and sufficient water
storage to allow for snowmaking operations.

SUMMER RECREATION:
Expand Mountain Bike Trails

•

Purpose and Need for Action
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Proposed Activity

•
•

Construct a new Alpine Slide
Provide in-line skating opportunities and other hard
surface activities on the proposed outdoor skating rink.

Purpose and Need
Developed summer recreation program enhancements at Solitude
are proposed to meet the increased use and demand for outdoor
recreation in BBC.

VEGETATIVE MANAGEMENT PLAN

•

Begin managing forest vegetation including stand
thinning west of Challenger

Implementing the Vegetative Management Plan would allow
Solitude and the Forest Service to actively manage forest
vegetation against pest and disease infestation. It would provide
for improved forest health.

COMBINE NORDIC AND ALPINE PERMITS
Combining Alpine and Nordic special use permits and converting
to a 40-year term permit would improve operating efficiencies.
The current i5-year Nordic permit is not conducive to long term
infrastructure financing for development or improvements.

1.4

BACKGROUND AND EXISTING SITUATION

Solitude Ski Area began operation in 1957 and closed in March 1974. After being closed for two
years, the resort reopened in 1976 under new ownership and after massive renovation. Extensive
remodeling of the base facilities continued for the next five years.
In 1982, Solitude updated its Master Development Plan and was granted a conditional use permit
from Salt Lake County to construct 560 bedroom and related commercial and support facilities
on their private land at the base of the resort. The permit was conditioned upon Solitude
constructing a sewer line from the base of BCC up to the resort.
In 1987, Solitude commissioned an updated master planning project in order to move forward in
a coherent, sequential way to meet growing demand for alpine skiing and other mountain
oriented recreation. This major planning effort led to the Solitude Resort Area Master Plan of
1987 and the subsequent Environmental Assessment (EA) for Solitude Ski Area and Base Area
Renovation Plan (August 22, 1988).

The Decision Notice (DN) and Finding of No Significant Impact for the 1988 EA permitted
Solitude to proceed with base facility and trail/lift system improvements and increased the ski
area's lift-based comfortable carrying capacity from 3,400 to 4,603 skiers at one time (SAOT).
The 1988 DN did not approve overnight lodging facilities on NFS lands, as proposed in the 1987
Master Plan, because these facilities were not consistent with the Forest Plan. However, the DN
did approve 3 new skier service facilities, all to be located on NFS lands. Solitude's permit area
boundary was also expanded at this time by approximately 85 acres to include the area north of
Twin Lakes, which brought the Sol-Bright Trail within Solitude's permit area boundary, as
approved in the 1985 Forest Plan Record of Decision (ROD). The Moonbeam IT and Apex lift
realignments and the installation of the Link and the Eagle Express lifts were completed by 1990.
After completion of the BCC sewer system in 1990, base area redevelopment was begun. Started
in 1990 with the construction of the Moonbeam Learning Center and the reopening of the
Roundhouse mid-mountain restaurant, development has continued with the construction of the
Last Chance Mining Camp, which was completed in 1995.
Purpose and Need for Action
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Since the 1988 DN and the construction of the numerous base area and mountain facilities,
Solitude, with the County's approval, has amended their Village proposal. The amended
proposal relocated the Village core from its initial conceptual site on NFS lands to the upper base
area parking lot on private land. Village construction completed to date includes; The Inn at
Solitude; The Creekside at Solitude; The Last Chance Mining Camp; and, the Powderhorn
Lodge. In 1998, Solitude entered into a development partnership with Intrawest Corp., one of
North Americas largest ski resort conglomerates, to sell approximately 12 acres of its Village
base area for development of250 of the 560 Salt Lake County-approved condominium units l .
Two of the three skier service and resort operations buildings, which were approved in the 1988
EAlDN for the upper base area were not constructed. These buildings, the Resort Center
Operations Building and Moonbeam Center expansion, are proposed for relocation as part of this
MDP Update and will be evaluated in this EIS.
During this entire redevelopment process, Solitude has proposed many improvements, which
have been analyzed outside of its master planning analysis. A number of these projects have
been approved and implemented over the years, and others, like snowmaking, have been refmed
and included in this MDP update.
Skier use numbers have generally declined over the last five years at Solitude, while skier use
numbers at neighboring ski resorts on National Forest System and private lands have continued
to increase. Much of the skier use increase at the other resorts can be attributed to improvements
on their mountain and base-area facilities. Solitude has not made any major improvements to its
lift, snowmaking or base-area facility infrastructure since the early 1990s. Also, during this time
period, new lift and grooming technologies have improved the quality of the ski experiences on
national and local levels and skier expectations have risen accordingly. Solitude has, to some
degree, been unable to meet its customer's need and expectations, which has had an effect on its
skier use numbers (see Section 3.4.3 and 3.4.5 for more detailed information).
Solitude has continually stressed that its need to maintain economic viability is an important
aspect of their operation, which also affects their ability to meet the over-arching purpose and
need of providing a wide range of quality recreation opportunities. Overall, upgrading and
expansion of Solitude's existing facilities and year-round recreational opportunities, in
conjunction with its approved base area village complex, is perceived by Solitude as key to the
resort's long-term economic viability and competitive standing in the marketplace. National skier
surveys have identified a preference for resorts that provide terrain improvements, higher
capacity/faster lifts and enhanced skier service facilities. While private-sector economic
concerns are not necessarily those of the federal government, the success or failure of Solitude
has a substantial bearing on the management, long-term use, and the ability to meet the Forest
Service's purpose and need of providing quality recreational opportunities on NFS lands.

1Salt

Lake Tribune, 9/30/98, "Solitude Sells Land to Resort Firm," Lesley Mitchell.
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1.5

DECISIONS NEEDED

This EIS is not a decision document. Its purpose is to disclose the potential consequences of
implementing the Proposed Action or alternatives to it. Additionally, this EIS is prepared on the
premise that certain decisions must be made and that they will be documented in a Record of
Decision (ROD).
The Forest Supervisor of the WCNF is the official responsible for deciding whether to amend the
Special Use Permit and allow base facility and mountain improvements on NFS lands. As
previously noted, Salt Lake County has jurisdictional responsibility for decisions on private
property. The selected alternative, or selection of components from any of the alternatives, then
becomes the MDP for Solitude.
As the responsible official, the Forest Supervisor must:
1. Decide whether and under what terms and conditions, in part or in whole, Solitude's
MDP update should be approved on NFS lands. As the responsible official, the Forest
Supervisor may select (approve) an alternative intact or instead, may select an alternative
that is a combination of elements from various alternatives, including the No Action
Alternative.
2. Determine how potential effects can best be mitigated.
3. Determine whether the selected alternative is consistent with the 1985 Wasatch-Cache
National Forest Land and Resource Management Plan (Forest Plan).
Based on the disclosure contained in this EIS and the Preferred Alternative Decision, 1985 Forest
Plan management direction could be amended for the Solitude proposal. Potential Forest Plan
amendments are available for review in Appendix A.

1.6

MANAGEMENT DIRECTION

The enabling authorities for the Forest Service are contained in many laws enacted by Congress
and the regulations and administrative directives that implement these laws. The major laws
include the Organic Administrative Act of 1897, the Weeks Act of 1911, the Multiple-Use
Sustained Yield Act of 1960, the Forest and Rangeland Renewable Resources Planning Act of
1974, The National Forest Management Act of 1976, and the National Forest Ski Area Permit
Act of 1986.
The special use authorization of the Forest Service provides for public recreation opportunities
on NFS land funded through private enterprise (16 U.S.C. 497). Special use permits are to be
administered for recreation uses that serve the public, promote public health and safety, and
protect the environment.

Purpose and Need for Action
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Downhill skiing is an important component of the recreational opportunities offered by National
Forests. The National Recreation Strategy (USDA-Forest Service 1988), a result of the 1987
President's Commission for American Outdoors, gives the Forest Service a major role in
increasing outdoor recreation on National Forest System lands through partnerships. The Forest
Service, through a service-wide memoranda of understanding with the ski industry, recognizes
the benefits and interest of the following:
•

To increase the awareness of the Forest Service at winter sports sites, especially during
major winter sports events;

•

Through environmental education at winter sports sites, the public can learn about the
Forest Service mission, resource conservation, ecosystem management, and the
environment;

•

To increase the opportunity for everyone, all ages, abilities, cultures, social, and economic
conditions, to enjoy winter sports on their National Forests.

The National Recreation Agenda, released in September of 2000, established that the Forest
Service will provide quality recreation opportunities within the sustainable capabilities of
national forest ecosystems and will emphasize natural setting and address the diverse interests of
all Americans.
The Agenda supports the Forest Service Strategic Plan, the Government Performance and Results
Act (GPRA), and Natural Resource Agenda in clarifying the role of national forests in meeting
America's recreational needs while protecting the long-term integrity of their natural and cultural
resources. This is a framework for defining principles, processes and priorities for the long term
and will lead to the development of tools that will enable decision-makers to assure
accountability of resources. The following is a five-part roadmap for recreational activities in
national forests:
1.
2.
3.

4.

5.

Assure sound stewardship of forest resources and compatible recreational
activities. (Settings)
Provide safe, natural, well-designed and well-maintained recreational
opportunities for visitors. (Service)
Provide educational opportunities for the public about the values of
conservation, land stewardship and responsible recreation. (Conservation
Education and Interpretation)
Strengthen community connections through public and private entities,
including volunteer..based and non-profit organizations to optimize Public
Service. (Community Connections and Relationships)
Establish and ensure professionally managed partnerships and
intergovernmental cooperative efforts. (Partnerships)

Skiing on the Salt Lake Ranger District (SLRD) of the WCNF accounted for approximately 29%
of the total recreational use on the District in the early 1990's, and utilizes about 6,272 acres or
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3% of the District (USDA-Forest Service 1996). Downhill skiing has been and will continue to
be an important recreational use ofNFS lands, including the WCNF.

1.6.1

Wasatch-Cache National Forest Land and Resource Management
Plan (Forest Plan)

The Forest Plan is the comprehensive, long-term planning document for the WCNF and was
approved in 1985. The Forest Plan is the primary planning tool used by the Forest Service to
balance competing demands on the WCNF and allocate lands to these uses. The Forest Plan
outlines specific goals, objectives, and directions for ski resort development or expansion on
NFS lands.
The following direction from the Forest Plan relates to the Solitude MDP update (Forest Plan,
p. IV-2-6):
•

Goal #1: Provide the National Forest's share of developed recreation opportunities for all
segments of the public.

•

Goal #2: Allow private enterprise to accomplish needed high capital recreation
opportunities.
Direction (e): Work with and encourage ski areas to allow parking for dispersed
recreationists where surplus parking exists.

•

Goal #4: Encourage and help other government agencies and private enterprises to
provide needed public recreational facilities and opportunities for local populations
served by the WCNF.

•

Goal #10: Provide for a pleasing visual landscape in the WCNF.

The Forest Plan also lists the following applicable Management Directions, Standards and
Guidelines for proposed alpine ski development within the Management Area 10, Wasatch Front
(Forest Plan, p. IV-230-233):
•

Actively promote use of mass transit to reduce highway congestion. In cooperation with
the Utah Transit Authority (UTA) and the Utah Department of Transportation (UDOT),
encourage expansion of mass transit facilities such as bus terminals and bus turnouts.
Require ski areas to provide loading and unloading facilities for mass transit.

•

Meet demand for downhill skiing by allowing additional facilities within permitted areas.
Area improvements will be evaluated by an interdisciplinary team to verify that they meet
resource objectives and that adequate mitigation measures are incorporated into the
projects.
Acquire rights-of-way, or require area operators to acquire rights-of-way, needed for lifts,
runs, and service roads before developments are approved.

•
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•

Maintain or improve lake and stream habitats.

•

Permit tree removal where required to develop and construct facilities for alpine skiing.

•

When ticket sales regularly exceed comfortable skier capacity at a ski area, work with the
ski area to ration attendance or to expand to the capacity shown in their master plan.

•

Manage for Visual Quality Objectives (VQO) of Partial Retention, Retention or
Modification.

1.6.1.1

Forest Plan Consistency

All uses of the National Forest must be consistent with the Forest Plan. The Wasatch-Cache
National Forest is in the process of revising its Forest Plan, as required by the National Forest
Management Act (NFMA). A Draft EIS for the Plan revision was released for public review in
May 2001. A Final EIS and Record of Decision for the Forest Plan revision are expected to be
released within a year or so after the release date of the Draft EIS. All proposals analyzed in the
Solitude MDP Update EIS will be evaluated for Forest Plan consistency and will be documented
in a Record of Decision based on the 1985 Forest Plan.
The Forest Service has determined that the implementation of the following projects under
different alternatives would not be consistent with the existing Forest Plan:

1. Permit Area Boundary Expansion
The Forest Plan Goals and Direction 2b. (Forest Plan, p. IV-2) states "Meet the demand for
downhill skiing by allowing additional facilities within (italics added) permitted areas."
•

The proposed Redman lift and accompanying run would be located outside of the existing
permitted alpine ski area boundary. The lift and run would be located within Solitude's
permitted Nordic area. Solitude is proposing to combine the two permits. With or
without the combination of the two permits, an amendment to the Forest Plan would be
required in order to approve this proposal.

•

The proposed bus, high occupancy and other parking area located to the east of the
Moonbeam lot access road would be located outside of the existing permitted ski area
boundary. A Forest Plan amendment would be required to relocate the permit area
boundary to include this project.

•

The West End parking lot, proposed to be located opposite the Eagle Express day area
between Big Cottonwood Creek and SR 190, would be outside of the existing permitted
ski area boundary. A Forest Plan amendment would be required to expand the permit
area to include this project.
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2. Sol-Bright Lift
The Record of Decision (ROD) for the Forest Plan (September 4, 1985) provides specific
direction for management of the area near Twin Lakes. The ROD states:
"Permit Solitude to expand onto land north of Twin Lakes, about 85 acres. No new lifts
will be permitted. This will bring the "Sol-Bright Trail" into Solitude's permitted area."
(ROD, p. 16)
An amendment to the Forest Plan would be required in order to permit the Sol-Bright lift to be
constructed in this area.

3. SAOT
Skiers At One Time (SAOT) is an established Forest Service guideline intended to reflect the
number of skiers that can utilize a ski resort at the same time while affording a safe and quality
experience. Although the method for calculating SAOT has evolved since the concept was first
introduced, it has been the frame of reference for considering ski resort modifications which
affect ski area capacity since the early 1980s.
In 1985, the Wasatch-Cache National Forest Plan used SAOT to calculate the then present (1985)
and projected (1985-2030) capacities for ski resorts on the WCNF. The 1985 Forest Plan
established current and future potential SAOT capacities for each ski area by calculating one-half
of the then present and anticipated future uphill lift capacity. This method was chosen for its
ease of calculation and understanding. The Forest Plan identified existing SAOT capacities by
this method and included some potential capacity growth at some ski areas. The Forest Plan
established permitted Master Plan and Permit Area Potential SAOTs for all resorts and provided
the direction to "Meet the demand for downhill skiing by allowing additional facilities within
permitted areas (an additional 7,500 skiers at one time) and expansion of Snow Basin, Beaver
Mountain, Parkwest, Solitude, and Snowbird (an additional 8,750 skiers at one time)."
(Forest Plan, p. IV-2)

Without additional interpretation in the Forest Plan or planning records, the Forest Plan SAOT
capacity for the ski resorts was viewed as a limit to growth at the resorts. The Salt Lake County
Canyons Master Plan (1987) adopted the Forest Plan SAOT calculations and established it as a
limit by stating "Resorts may expand capacities on private and public lands within the permitted
areas up to the level provided for in the 1985 National Forest Plan."
The Forest Plan allocated 500 of the additional 7,500 anticipated future skiers to Solitude, which
were to be accommodated within existing ski area permit boundaries, plus an additional 600
future skiers which were allocated as potential expansion (outside the existing permit area). The
600 future skiers allocated for potential expansion were earmarked for Silver Fork Canyon, an
area the Forest Plan considered for future ski area development. As part of the Decision Notice
for Solitude's 1988 MDP, Solitude expressed no future desire to expand into Silver Fork Canyon.
Therefore, the Forest Plan was amended to remove Silver Fork from consideration for ski area
development during the remaining life of the Forest Plan. Thus, the allocated 600 additional
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skiers were also removed. Consequently, the Forest Plan SAOT allocation for Solitude is 5,100,
based on the uphill lift capacity calculation described above.
In January 1984, the Intermountain Region of the Forest Service published FSH 2309.25 - Winter
Sports Master Development Planning, a supplement to the Forest Service Handbook (see
Appendix A). This planning guide describes concepts and procedures for preparing MDPs,
including new direction for evaluating ski area capacity, as measured by SAOT. The 1984
Winter Sports Handbook direction is to evaluate ski area capacity based on Comfortable
Carrying Capacity (CCC), a balancing of on-mountain capacity with other mountain and resort
facility capacities.
The 1984 Winter Sports Handbook capacity calculation method (comfortable carrying capacity)
is based on balancing on-mountain capacity with other mountain and resort facility capacities.
This methodology calculates acreage of skiable terrain for each ability level by trail and liftserved area (ski pod). Skier densities (skiers/acre) are assigned to each trail based on ability level
of the specific trails. SAOT for each trail is then determined by multiplying the total trail acreage
by the assigned skier density. Individual trail SAOTs are computed to determine the SAOT for a
ski pod and for the resort as a whole.
The on-mountain capacity calculation evaluates:
•
•
•
•

The acreage of skiable terrain for each ability level by trail and lift-served area (ski
pod);
Skier density capacity (skiers per acre) for each trail based on the skier ability level of
the trails;
The on-mountain SAOT for each trail is then determined by multiplying the total trail
acreage by the assigned skier density;
Individual trail SAOTs are aggregated to determine the on-mountain SAOT for a ski
pod and then for the resort as a whole.

This CCC method is based on mountain capacity rather than lift capacity. Mountain capacity and
supporting facilities capacities are then planned to complement each other, resulting in a
balanced overall ski area CCC. This method of capacity calculation (or modification thereot) has
been the Forest Service and ski industry standard since publication of the Handbook direction.
The 1984 Handbook direction, however, was not relied upon in the 1985 Forest Plan preparation
process, primarily because both efforts were or.going at the same time. Consequently, CCC was
not used to calculate SAOT for Solitude (or any other ski area in the region) at that time.
In 1988, the Forest Service issued a Decision Notice (DN) approving elements of Solitude's
MDP. The 1988 DN followed the direction of the 1984 Forest Service Handbook and utilized
the CCC mountain capacity methodology, rather than the uphill lift capacity method of the Forest
Plan. The 1988 DN established the CCC mountain capacity SAOT for Solitude at 4,603.
Conversion to the 1985 Forest Plan method uphill lift capacity SAOT, based on the Forest Plan
allocated CCC mountain capacity SAOT of 4,603, results in an existing lift capacity SAOT for
Solitude of 5,725, which is greater than the Forest Plan allocation of 5,100 SAOT.
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All alternatives, including Alternative 1, contain lift improvement proposals that would result in
SAOTs, as determined by the 1985 Forest Plan methodology, that exceed the Plan SAOT
allocation of5,100. Consequently, an amendment of the existing Forest Plan will be required
under all alternatives.
More recently, many developments have impacted the industry calculation of CCC including, but
not limited to, detachable lift technology, advancements in slope grooming and snowmaking
technology, and the introduction of snowboards, shaped skis, and various other sliding
equipment, which impact skierlsnowboarder descent speeds. Currently, CCC is derived from a
resort.' s supply of vertical transport (i.e., the combined uphill hourly capacities of the lifts) and
demand for vertical transport (i.e., the aggregate number of runs demanded on the resort's lifts
multiplied by the vertical rise associated with those runs).
Each of these two components - the supply and demand of vertical transport - is dependent upon
various other factors. The supply of vertical transport feet per day (VTF/day) is calculated by
multiplying each lift's vertical rise by the lift's hourly capacity (as modified, if appropriate, but
loading inefficiencies and access restrictions) and, in tum, by multiplying the resultant VTF/hour
figure by each lift's number of daily operational hours. The vertical demand for a given lift is
resort-specific and is largely determined by the number of runs that may be completed during an
average day of operation. The number of runs skiedlboarded is dependent upon the following
factors: (1) the average length ofa lift's trails; (2) average skierlsnowboarder speeds; (3) the
estimated number of hours skiedlboarded in a day; and (4) the total amount of time spent in a lift
line, on a lift itself, and in a downhill descent.
In this EIS, current industry methods for determining CCC have been used to describe existing
conditions and each of the Alternatives. This methodology has been used because it is believed
to best reflect the practical operational CCC of mountain resorts. It should be noted that
application of this method at Solitude produces a CCC that is substantially less than what would
be predicted using either Forest Plan or the 1984 Forest Handbook methodologies. For example,
the Forest Plan SAOT for existing conditions at Solitude is 5,725, the 1984 Forest Handbook
CCC is 4,603 and the current industry method estimates CCC at 4,090. Because the current
industry method is believed to be representative of what a resort can actually achieve with their
specific lifts and trails, this method has been carried through this EIS. Nevertheless, it is
recognized that the Forest Plan, until amended or revised, is the governing document for the
WCNF. A Forest Amendment will still be required, regardless of the alternative selected.

4. Visual Quality
Visual Quality Objectives (VQO), as currently established in the Forest Plan, delineate the
western portion of the existing Moonbeam Parking lot in BCC as retention. Based on VQO
guidelines, the existing Moonbeam parking lot does not meet the criteria for designation as
retention. For all alternatives, including the No Action Alternative, a Forest Plan amendment
would be required to convert Forest Plan VQOs to modification in these areas.
The areas proposed for construction of the bus, high occupancy and other vehicle parking lot, and
the West End parking lot would not meet the criteria for designation as retention. Under those
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Alternatives that permit these proposed actions, a Forest Plan amendment would be required to
convert Forest Plan VQOs to modification.

Portions of the Redman hill area fall within the Retention VQO. In order to accommodate the
Redman Lift and Trail, a Forest Plan amendment would also be required to change the VQO to
Partial Retention.
5. Parking
Forest Plan Goals and Direction 3b. (Forest Plan, p. IV-4) states "Permit no additional downhill
ski area parking capacity in Big and Little Cottonwood Canyons except for mass transit." Some
alternatives would relocate portions of the existing parking from Solitude's upper lot on private
property, which is being developed as a full-service resort village, to other areas within and
adjacent to Solitude's SUP on both private and NFS lands.
Approval of any alternative that would increase non-mass transit parking capacity (beyond the
existing 5.68 acres, which includes 0.49 acres that would be allocated for mass transportation) on
NFS lands, would require an amendment to the Forest Plan.

1.6.1.2

Significance ofForest Plan Amendments

It is important to note that there is a difference between "significance" of the change to a forest
plan and "significance" of the environmental impacts of the Proposed Action as defmed by the
Council on Environmental Quality. Determination of "significance" for a forest plan amendment
is based on the following NFMA planning requirements and criteria (FSH 1909.12,
Section 5.32).

1. Timing - Identify when the change is to take place. Determine whether the change is
necessary during or after the plan period (the first decade) or whether the change is to take
place after the next scheduled revision of the forest plan. In most cases, the later the
change, the less likely it is to be significant for the current forest plan. If the change is to
take place outside the plan period, forest plan amendment is not required.

2. Location and Size - Determine the location and size of the area involved in the change.
Defme the relationship of the affected area to the overall planning area. In most cases, the
smaller the area affected, the less likely the change is to be a significant change in the
forest plan.
3. Goals, Objectives, and Outputs - Determine whether the change alters long-term
relationships between the levels of goods and services projected by the forest plan.
Consider whether an increase in one type of output would trigger an increase or decrease in
another. Determine whether there is a demand for goods or services not discussed in the
forest plan. In most cases, changes in outputs are not likely to be a significant change in
the forest plan unless the change would forego the opportunity to achieve an output in later
years.
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4. Management Prescription - Determine whether the change in a management
prescription is only for a specific situation or whether it would apply to future decisions
throughout the planning area. Determine whether or not the change alters the desired
future condition of the land and resources or the anticipated goods and services to be
produced.
Proposed Forest Plan amendments and determination of their significance are available in
Appendix A.

1.6.2

Forest Service Manual

The Forest Service Manual (FSM) provides policy and direction for management and use ofNFS
lands, including special uses and recreation. As noted under the descriptions of the Proposed
Action (see Section 1.2) and the Purpose and Need (see Section 1.3), Solitude is proposing to
expand its summer recreation program as part of its transformation to a four-season destination
resort. The Forest Service Manual (FSM 2300 - Recreation Management) provides the following
direction concerning the development of recreation facilities and services on NFS lands.
FSM 2302 - OBJECTIVES
•

2302 (1): To provide non-urbanized outdoor opportunities in a natural appearing forest

and rangeland setting.
FSM 2303 - POLICY
•

2303 (2): Do not provide facilities for urban-type sports, such as swimming pools, tennis

courts, playground equipment, and golf courses on National Forest System lands with
public funds. Occasionally, the private sector may receive approval to provide such
facilities on National Forest System lands if they are a minor part of an overall complex.
Any private sector proposal to locate a new urban type sports facility or complex on
National Forest System lands requires review and approval by the Chief. Advise
proponents of such facilities that approval is granted only in rare circumstances.
•

2303 (8): Plan and develop facilities to complement unconfmed, non-facility recreation
opportunities. Manage National Forest System facilities and programs to provide natural
resource based outdoor recreation.

FSM 2340 - PRIVATELY PROVIDED RECREATION OPPORTUNITIES
•

2340.2 - Objective: To provide, under special use authorization, sufficient, suitable

facilities and services that supplement or complement those provided by the private
sector, State, and local governments on private land and the Forest Service on National
Forest System lands to meet public needs, as determined through land and resource
management planning.
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To facilitate the use, enjoyment, understanding, and appreciation of the National Forest,
natural resource, setting.
•

2340.3 - Policy (3): Deny applications by the private sector to construct recreation
facilities and services on National Forest System lands if these facilities and services are
reasonably available or could be provided elsewhere in the general vicinity.

•

2342.02 - Objective: To provide a diversity of recreation activities that emphasize the
forest setting and rustic, natural resource-based recreation opportunities.

•

2342.03 - Policy (1): Authorize concession developments only where there is a
demonstrated public need. Do not permit concession development either solely for the
purpose of establishing a profit-making enterprise or where satisfactory public service is
or could be provided on nearby private or other public lands.

•

2343.11 - Policy (1): Encourage summertime use of ski area facilities where that use is
compatible or enhances natural resource-based recreation opportunities and does not
require additional specialized facilities. Ensure that holders provide for development of
facilities and protection of environmental values as an integral part of the development
plan for the area.

1.6.3

Salt Lake County Direction

Wasatch Canyons Master Plan (WCMP) - Prepared by Salt Lake County in 1989, the Wasatch
Canyons Master Plan provides County land-use recommendations to the Forest Service. The
plan states that "All stream segments in the plan area have to be designated by the State under the
Clean Water Act for Antidegradation, which means canyon policies must prevent any quality
degradation." The Plan further notes that "Salt Lake County will continue to cooperate with Salt
Lake County Board of Health, the Forest Service, and Salt Lake City to implement
Antidegradation standards, stream set-back and environment zones, monitoring programs,
enforcement activities, and other canyon watershed policies to maintain excellent water quality in
the canyons." (WCMP, p. 27)

All uses will be carefully reviewed by Salt Lake County with an initial determination of whether
the activity after mitigation measures would adversely impact the watershed. (WCMP, p. 27)
Regarding ski area development, the plan recommends that:
•

Big Cottonwood Canyon: "Ski area expansion is supported within existing u.S. Forest
Service permit area boundaries, including privately owned land, consistent with the 1985
Forest Plan with up to 2,900 additional SAOT. Potential ski area alterations should be
jointly reviewed by the affected jurisdictions." (WCMP, p. 72)

•

"Additional parking lots are not allowed at ski areas on private lands unless they
contribute to solving transportation problems and would improve the physical
environment." (WCMP, p. 35)
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•

1.6.4

The ski resorts must be able to adapt to changes in market size and composition and to
innovations in equipment and physical facilities in order to compete in the national
market. The Forest management plan [Forest Plan] provides for reasonable increases in
skier capacities within the present permit areas for the duration of this Plan.

Salt Lake City Direction

The 1999 Salt Lake City Watershed Management Plan - States as its Desired Future
Condition, "The management emphasis prioritizes water quality fIrst and multiple use of the
watershed second. The Wasatch Canyons are protected to maintain a healthy ecological balance
with stable environmental conditions, healthy streams and riparian areas, and minimal sources of
pollution. Existing and potential uses that could lead to the deterioration of water quality are
limited, mitigated or eliminated. To the extent that, in the reasonable judgement of the City, a
proposed development or activity, either individually or collectively, poses an actual or potential
impact to the watershed or water quality, Salt Lake City will either oppose, or seek to manage,
modify, control, regulate or otherwise influence such proposed development or activity so as to
eliminate potential impacts." (WCMP, p. 3)

1.7

PERMITS REQUIRED

Many Federal, State, County and City laws and regulations affect the development and operation
of Solitude. Solitude is required by its Special Use Permit with the Forest Service to comply
with all present and future State and local laws, ordinances, and regulations applicable to the area
of its operation to the extent that they are not in conflict with Federal law or policy. The Forest
Service assumes no responsibility for enforcing laws, regulations, or ordinances that are under
the jurisdiction of other government agencies.
This ElS is designed to serve as an analysis document for parallel processes at several levels of
government. The Forest Service decision (ROD) would apply only to NFS lands analyzed in the
ElS. However, direct, indirect and cumulative effects resulting from implementing the Proposed
Action or another action alternative on lands administered by other state and local jurisdictions
are also included in this ElS. Table 1-2 identifies agencies and permits or approvals that may be
required to implement the Proposed Action or another action alternative. This list is not
exhaustive. Other permits and approvals may be required, depending on what specific
development is authorized and what regulatory processes are in effect at the time of
implementation.
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Table 1-2
Permits, Approvals and Consultations That May Be Regulred
Agency

Type of Action

Description of Permit or
Action

FEDERAL AGENCIES
National Forest Ski Area Permit Act of 1986
(PL99-522, October 22, 1986)

The Act requires conversion to a long-term
special use permit upon any major
modifications of existing permit.

WCNF Land and Resource Management Plan
Amendment

Amend the Forest Plan

Concurrence with NEPA Requirements

Ensure all NEPA requirements are met.

MDP Amendment·

Following issuance of ROD, Solitude' s MDP
will be amended accordingly.

Preparation ojBiological Assessment.

In accordance with the Endangered Species
Act, the Forest Service must complete a
Biological Assessment assessing the impact oj
the selected alternative onJederally listed
threatened and endangered species.

Preparation ojBiological Evaluation

In compliance with agency policy, a
Biological Evaluation must be prepared,
assessing potential impacts to Forest Service
sensitive plant and animal species.

Construction Plan Review

Construction plans will be reviewed for
consistency with the Operating Plan standards
and with the terms of the ROD. Following
this review, construction may proceed with no
further reviews or approvals.

Army Corps of Engineers
(ACOE)

DOA 404 Permit

Permit required for the discharge of dredged
or fill material into waters of the United
States, including wetlands.

Environmental Protection Agency
(EPA)

Clean Air Act, as amended 42 U.S.C.A.
Section 7410-762 (PL95-604, PL95-95)

Under NEPA the EPA is required to review
and comment on major federal actions that
have a significant impact on the human
environment. The EPA' s responsibility and
role is to provide scopiog comments, review
EISs, and provide information and appropriate
technical assistance during and following the
environmental process. Specific
environmental legislation for which the EPA
is responsible and that would be applicable to
the proposal is shown at left. Administrative
and enforcement responsibilities have been
delegated to the State of Utah for all three
acts.

Forest Service

Federal Water Pollution Control Act, as
amended by the Clean Water Act 33
U.S.C.A. Section 1251-l376 (PL92-500,
PL95-217)
Safe Drinking Water Act, 452 U.S.C.A.
Section 300F-300J-IO (Pl.r93-523)
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Agency
Fish and Wildlife Service

Type of Action

Description of Permit or
Action

Endangered Species Act oj 1973, as amended,
Section 7 Consultation

Protection of threatened and endangered
species under the Endangered Species Act
(ESA). In accordance with the ESA, if the
selected alternative may effect listed species
or critical habitat, FWS will Jormally consult
with the Forest Service and issue a Biological
Opinion. If it is determined that the selected
alternative is not likely to adversely affect
listed species or critical habitat, FWS will
informally consult with the Forest Service and
issue written concurrence.

DOA 404 Permit Consultation

Consultation under the Fish and Wildlife
Coordination Act.

INDIAN TRIBES
Northern Ute Indian Tribe
Skull Valley Band of Goshute
Indians

Consultation on Section 106 and the Native
American Graves and Reparation Act
(NAGRRA: CFR Part 10) compliance
process.

Protection of cultural resources.

Confederated Goshute Tribes of
Utah
Northwestern Band of Shoshone

STATE OF UTAH
Department of Natural Resources:
- Division of Water Rights, State Engineer

- Division of Wildlife

Department of Transportation

Change Application

A change application must be filed and
approved prior to any diversion of water for
change of use/application.

NEPA Participation and DOA Permit
Participation

Responsible for protection and management
of state fish and wildlife resources.
Participation in the Section 404 process and
review of the EIS.
Responsible for approving any modifications
to a State Highway.

Permit/approve highway modifications

(UDOT)
State Historic Preservation
Officer
Department of Health
- Air Pollution Control Division
- Water Quality Control Division

Consultation on Section 106 compliance
process

Protection of cultural resources.

Air and Water Quality

Administrative and enforcement
responsibilities for Clean Air, Clean Water
and Safe Drinking Water Acts

SALT LAKE COUNTY
Board of Health-c ooperative with Salt
Lake City Public Utilities

Water Quality Consultation

Building

Building permits and inspections

Will assume responsibility for decisions
affecting water quality. Implement, monitor
and enforce Antidegradation standards to
maintain water quality standards.
Building inspections and permitting

Business

Business license

Business license

Public Utilities Department-Water
Department

Watershed protection and consultation,
Revegetation and erosion control plans

SALT LAKE CITY
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DOCUMENTS INCORPORATED BY REFERENCE

This analysis includes information documented in other publications listed below. To keep the
size of this document to a minimum, these publications are generally incorporated by reference.
Specific citations are summarized and referenced in the text where they are used.
Final Environmental Impact Statement and Record of Decision for the Snowbird Master
Development Plan, October 1999.
Final Environmental Impact Statement and Record of Decision for the Brighton Ski Area
Master Development Plan Update, October 1999.
Salt Lake City Watershed Management Plan, February 1999.
Final Environmental Impact Statement and Record of Decision for the Alta Ski Area
Master Development Plan Update, April 1997.
Decision Memo, Improvements for Solitude Ski Resort, July 16, 1996.
Final Environmental Impact Statement and Record of Decision for the Brighton Ski Area
Master Plan, October 1991.
Salt Lake County Wasatch Canyons Master Plan, 1988.
Environmental Assessment and Decision Notice/Finding of No Significant Impact for
Solitude Ski Area Lift and Base Area Renovation Plan and Forest Plan Amendment
No.2, August 1988.
Solitude Resort Area Master Plan, 1987.
Wasatch-Cache National Forest Land and Resource Management Plan, 1985.

1.9

SCOPING AND PUBLIC INVOLVEMENT

NEPA requires that the public and other agencies be involved in federal agency decision making.
An important part of this process is scoping. The Council on Environmental Quality (CEQ)
regulations refer to scoping as a process to determine the "scope of the issues to be addressed and
for identifying the significant issues related to a proposed action." (40 CFR 1501.7)
During the summer of 1995, Solitude Mountain Resort submitted to the Forest Service their
updated MDP detailing proposed ski area and facility modifications. The Salt Lake Ranger
District mailed a scoping document outlining Solitude's MDP update on August 4, 1995 to more
than 540 individuals and organizations on the District mailing list. The Forest Service requested
public comment on the proposal and invited interested individuals to an August 25, 1995 public
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meeting at the Whitmore Library in Salt Lake City. The District received a total of 20 letters in
response and 22 individuals attended the public meeting.
Subsequently, the Forest Service determined that implementation of six specific projects of the
MDP update could be categorically excluded from further documentation. A Decision Memo,
dated July 16, 1996, approved the following projects; 1) Same Street and Tude Dudes trail
modification, 2) Little Dollie and Tude Dudes tree island removal, 3) Children's Troll and
Terrain Garden, 4) Moonbeam II lift upgrading, in its present location, to a high-speed quad,
5) Resort Entry road widening and paving, and 6) rock and stump removal on 11 selected trails.
As a result of new information becoming available, the Resort Entry project decision was later
rescinded (8/27/96). The remaining projects are included in the analysis of Solitude's MDP
update.
The Sol-Bright lift was originally proposed by Brighton Ski Resort and included in its April,
1996 scoping document as part of its MDP update, which was mailed to the same individuals and
organizations as the Solitude MDP scoping document. Six responses were received that
specifically addressed the Sol-Bright lift proposal and have been incorporated into this E1S.
Early in 1997, Brighton Ski Resort agreed to transfer the Sol-Bright lift to Solitude's MDP
update because the proposed lift alignment would be located within Solitude's permit area.
As a result of internal and external scoping undertaken for the proposal, it was determined that
implementation of the proposed projects may have significant impacts to the human
environment, and therefore preparation of an E1S would be necessary. A Notice of Intent (NOl)
to prepare an E1S was published in the Federal Register on July 9, 1996 and a second scoping
process was initiated. At the same time, a second scoping notice was sent out to all those
individuals and groups who had received the earlier scoping document. The District received a
total of 13 new comments in response. Combined with the Sol-Bright (Brighton) responses, a
total of 42 written responses had been received at this time.
Solitude, in conjunction with the Forest Service, hosted a public field review on September 13,
1997 to view and discuss proposed projects and potential alternatives for their MDP update.
Postcard invitations were sent to all interested parties who had actively participated during either
of the earlier scoping periods. Fourteen individuals attended the day-long tour.
Because of the substantial lapse of time since Solitude first presented their MDP Update, the
need arose to revisit the original proposed actions. This need resulted in part from an attempt by
Solitude to address public and agency issues that were raised during scoping and in part due to
the continually evolving expectations of users of the resort. As a result, Solitude recently revised
their proposed MDP Update. Although the majority of the proposed projects remain unchanged
from the original proposal, a number of projects were either eliminated or substantially modified
and several new projects were added. The Forest Service subsequently prepared a new scoping
document and solicited comments from the public on March 4,2000. Approximately 75 new
comment letters were received in response to this solicitation. An informational workshop/open
house was held at the Whitmore Library on March 23,2000, and was attended by approximately
55 individuals.
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Following publication of the Draft EIS in April 2001, a public open house was held on June 6,
2001 at Whitmore Library. Forest Service personnel responded to questions regarding the
analysis and conclusions documented in the Draft EIS. Approximately 400 comment letters were
submitted during the extended 62-day comment period following publication of the Draft E1S.
Those comments were summarized and responses were prepared. The comments and responses
are included as Volume 2 of this Final E1S.
A discussion of the plan has also appeared in each quarterly edition of the Uinta and WasatchCache National Forest's project newsletter since the fall 1995 issue. A summary of the
respondents' comments is available for review as part of the project file at the SLRD.

1.9.1

Issues

Issues were identified early in the project analysis process that became the driving force for the
development of alternatives. As a result of internal and external scoping efforts undertaken for
the proposal, 12 issues were identified for analysis in the EIS. These 12 issues identified during
scoping are interrelated and not easily divided. To simplify analysis, these issues have been
segregated below to fully define issues. Of the 12 issues identified, 8 (visual quality,
wetland/riparian areas, traffic, parking, recreation, socioeconomics, water resources, and
vegetation and wildlife) are considered "driving issues or significant" and have been used to
develop the alternatives. The remaining four issues are included to disclose effects to the
environment.
Issue statements have been developed to provide an understandable and measurable estimate of
environmental consequences resulting from the Proposed Action and/or alternatives to the
Proposed Action.
The intent of the following issue statements is to clearly identify environmental resources that
may be affected by specific activities associated with implementation of the Proposed Action or
an alternative to the Proposed Action. Following each statement is an explanation of why this
issue is important to the analysis.

1.9.1.1
•

Visual Quality

During all seasons, what would be the effect to the views for various users from key
vantage points such as the Big Cottonwood Highway, Twin Lakes, Wasatch Crest
hikelbike trail, Redman Campground, Silver Fork, Giles Flat and other selected areas
within or adjacent to the Resort?

Big Cottonwood Canyon has experienced considerable growth and development over the past
twenty years at the Canyon's two ski resorts, as well as at other Canyon sites. Continued growth
and development on private lands in the Canyon, combined with past impacts, may affect scenic
quality, which in tum may impact the overall Canyon experience.
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What would be the visual quality effects of night lighting?

There is a concern about nighttime visual intrusion of expanded night lighting in Upper Big
Cottonwood Canyon, particularly from residents of nearby communities. Also, electric cabling
and fIxtures for night skiing lighting may be noticeable to summer hikers or others in the
immediate vicinity and may represent a change in the more natural appearance of the vegetation
and rock of ski runs and stands of timber.
1.9.1.2

•

Wetland and Riparian Areas

What would be the effect on the value and function of riparian ecosystems and wetland
areas?

Wetland and riparian areas perform valuable functions within ecosystems and are some of the
most productive habitats for plants and animals. Wetland and riparian areas also fIlter out
sediment and other contaminants before they reach bodies of water and may also help prevent
erosion of streambanks, due to their capacity to store water. Proposed activities could have an
effect on streambank vegetation and could alter the values and functions of some wetland and
riparian areas in the project areas.
1.9.1.3

•

Traffic

What would be the effect on traffic flow, congestion and public safety in BCC during
the winter months?

Big Cottonwood Canyon Highway (SR 190) is a two-lane mountain road and has been the scene
of numerous serious accidents, even when weather and road conditions were at their best. When
highway carrying capacities are exceeded, users are inconvenienced and their exposure to public
safety risks from winter road conditions and potential avalanches is increased. On occasion,
storms last for several days and may dump up to 60 inches of snow. The avalanche risk to winter
highway travelers is increased when the traffIc becomes congested and grid-locked, especially
during winter storm events.
It was recognized nearly a decade ago in the Wasatch Canyons Master Plan that traffIc in Big and
Little Cottonwood Canyons was at, or had already exceeded, their highway and parking design
capacities during peak winter weekends and holidays. Since the Forest Plan was approved in
1985 and the Wasatch Canyons Master Plan in 1989, traffIc problems have worsened,
particularly during the peak winter season. From 1987 to 1996, traffIc during the ski season
(Dec.-Mar.) has increased approximately 4% per year on SR 190. Although winter traffIc
decreased by about -2% per year between 1997 and 2000, increased Salt Lake area growth,
combined with development in the Canyon, including the ski areas, is expected to increase traffIc
and related problems in BCC.
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•

What would be the effect on summer traffic patterns in Bee?

Big Cottonwood Canyon offers the most dispersed and developed site recreational opportunities
of any of the Salt Lake area canyons. Combined with the summertime access to and from Park
City via Guardsman Pass, BCC's use and related traffic has grown more or less steadily in the
past two decades. Traffic counts from 1990 through 1995 in BCC (SR 190) show that during the
weekends, holidays, and the peak of fall foliage, the number of vehicles traveling SR 190 is
similar to peak winter use. Although summer traffic does not exhibit the same AM and PM
peaks as winter use, traffic has increased slightly from 1987 to 1996. As with the winter period,
recent summer traffic volume has declined slightly. Solitude's proposed year-round
development, combined with other areas of Canyon and local growth, may affect traffic levels,
safety, and the experience of Canyon visitors during the summer months in BCC.

•

What would be the effect on the use of mass transit?

The Highway transportation goal of the Wasatch Canyons Master Plan is to reduce private
vehicular traffic in the Cottonwood Canyons during peak periods. To achieve this goal, the Plan
suggests that: "measures should be implemented to discourage private automobile use and to
encourage use of mass transit in the short term. The transportation problem persists in these
canyons despite the provision of mass transit and cooperation by ski resorts to reduce auto use."
(WCMP, p. 51)
The Utah Transit Authority (UTA) operates a mass transit system, which provides winter access
to the ski areas in Big and Little Cottonwood Canyons. Buses are often at capacity during the
morning and late afternoon peak hours, and Park and Ride lots are usually full by early morning.

•

What would be the effect on traffic patterns near the mouth of Bee?

During the winter months near the mouth of BCC, traffic is a combination of two peaks, rush
hour and skier related traffic. Both occur at approximately the same time. Although rush hour
and skier related traffic is mostly traveling in opposite directions, the number of vehicles on the
road impacts local residents, who must contend with the gridlock twice a day. Currently, the Salt
Lake area is experiencing substantial growth, which is contributing to increased traffic
congestion throughout the valley. This growth trend is expected to continue. Combined with
this growth, increased development and use in BCC may affect the traffic situation in the areas
near the mouth ofBCC.

•

How would increased night skiing capacity affect after-dark traffic and is there a
potential for an increase in traffic hazards and accidents?

The introduction of night skiing and activities at Solitude, in conjunction with expanding night
skiing operations at Brighton Ski Resort, may contribute to more night-time traffic in Big
Cottonwood Canyon and in turn, expose more people to potential hazards. Without the daytime
levels of traffic congestion, night-time down-canyon traffic may move quickly, yet driver
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visibility is restricted to the distance of the headlight beam. Also, after sunset and with reduced
traffic, slick road conditions may form more readily.

1.9.1.4

•

Parking

What would be the effect of transferring existing parking from private land to NFS
lands?

Currently, Solitude utilizes two separate parking lots: the upper lot, which is located on private
land, and the Moonbeam lot, which is located primarily on NFS land. Transferring parking from
Solitude's private property to NFS lands may increase the total amount of parking on NFS lands.
Both the Forest Plan and the Wasatch Canyons Master Plan have established parking capacities
at Solitude and state that no additional ski area parking capacity will be permitted except for
mass transit. If the transfer of parking acreage were to exceed the existing limits, it would
require an amendment to the Forest Plan and perhaps the Salt Lake County Canyons Master Plan.

1.9.1.5

•

Recreation

What would be the effect of the proposal on skier demand at existing facilities at
Solitude and in BCC?

Nationally, skier demand has remained nearly level for the past 10 years. In Utah, during the
same time, growth in skier visitation has been steady, averaging approximately 1.8% annually.
Forest Plan direction permits development at the ski areas to meet demand, but also requires that
development be weighed against potential impacts to human, physical, and biological resources.
Some comments have questioned whether the level of demand warrants increased development
at Solitude and whether there is sufficient demand to utilize the increased skier capacity.

•

What would be the effect on skier circulation patterns and congestion on the mountain?

Whenever a new ski lift is installed or a lift is upgraded to a higher capacity lift, circulation
patterns and congestion areas change. Trail modifications are often associated with this as a
means to mitigate congestion problems. Also, high speed quads may attract skiers away from
slower lifts and may leave some areas underutilized.

•

What would be the effect on the skiing experience at Solitude?

Solitude presently offers a wide variety of skier ability and terrain experiences. These range from
groomed beginner through advanced slopes to bowl and backcountry-type powder skiing.
Installing new lifts, upgrading the capacity of existing lifts, and constructing and modifying trails
would alter skier densities, capacities, and skier traffic and congestion patterns, which may affect
skier experience.
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What would be the effect on other winter users?

Big Cottonwood Canyon offers numerous opportunities for winter recreation besides downhill
skiing. Much of the area surrounding Solitude is used frequently for cross-country and
backcountry skiing. Specifically, the Twin Lakes area is currently used by alpine and
backcountry skiers. Installation of the Sol-Bright lift may change the availability and quality of
experience for backcountry skiers in this area. Potential site-specific and cumulative effects to
users in the Twin Lakes area, as well as other surrounding areas, will be addressed.

•

What would be the effect on summertime recreation opportunities?

Big Cottonwood Canyon provides more summer recreational opportunities than any of the
Salt Lake area canyons. Upper BCC offers a variety of recreation opportunities including hiking,
biking, fishing, picnicking and driving for pleasure. The area is often crowded during summer
weekends and during the peak of fall foliage. Proposed summer recreation improvements at
Brighton and Solitude ski resorts may increase the use and potential conflicts between users.
1.9.1.6

•

Socioeconomics

What would be the direct and indirect economic impacts of the proposal?

The development occurring in BCC, especially at the ski areas, may lead to some changes in
economic opportunities. Both ski resorts in the Canyon have proposed upgrading their yearround recreational programs and both will offer overnight accommodations. There is interest in
determining the effects of the proposal on visitor spending, employment, property values, and tax
revenues for federal, state, and local agencies.

•

What would be the effect on the character of Solitude and BCC?

Big Cottonwood Canyon has experienced substantial growth and change over the past decade
and growth trends within the State of Utah and the Utah ski markets are expected to continue.
With this growth and development comes change. Continued growth and development in BCC
and at both the Canyon's ski areas may affect the character and rustic experience that have long
been associated with the Canyon.

•

What would be the effect on adjacent landowners?

Solitude shares portions of its base area with other private landowners who traditionally have
enjoyed a relatively quiet and peaceful existence, secluded, to some degree, from the Resort and
the highway traffic and noise. These landowners, as well as landowners adjacent to Solitude's
base area, must often access their property through Solitude's base area parking lot and road
system. Proposed actions may affect private landowners' ability to maintain reasonable access to
their properties and preserve the peaceful atmosphere of their surroundings.
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•

What would be the effect on public safety?

Big Cottonwood Canyon's fIre protection is currently provided by a volunteer fIre crew, based at
Salt Lake County' s Brighton Circle fIre station. There are no paramedic or emergency services
stationed in the Canyon. The closest County-staffed fIre protection and emergency services are
located at 7480 South 2700 East and have a response time of at least 30 minutes. Growth in the
Canyon has developed beyond the resources available for fIre, police, and emergency services.

•

What would be the effect on lift ticket prices and the affordability of skiing at Solitude?

There are concerns that increases in lift ticket prices could exclude a segment of local people
from downhill skiing opportunities.
1.9.1. 7

•

Water Quantity, Quality and Soil Loss

What would be the effect on short and long term erosion?

When vegetation is removed from hillsides, or terrain is disturbed, there is the potential for soil
erosion. This potential decreases as vegetation becomes fully re-established. Ground disturbing
activities would increase the potential for soil erosion, which could have an impact on water
quality and fIsh habitat.

•

What would be the effect on stream water quality, both short and long term?

The State of Utah has designated the segment of Big Cottonwood Creek upstream of the Forest
boundary as an Antidegradation Segment. This policy states that waters whose existing quality is
better than the established standards for their designated uses will be maintained at its higher
quality level and that existing instream water uses will be maintained and protected. One of Big
Cottonwood Creek's existing uses is for culinary water for residents of Salt Lake County.
Therefore, no water quality degradation that would interfere with or become damaging to
existing instream water uses is allowed. This is true for both temporary and long-term non-point
sources of pollution. The proposal and its elements will be measured, in part, by their effects on
water quality.

•

How would increased snowmaking affect snowmelt within the Resort and potential
downstream flooding?

Solitude currently uses machine-made snow to cover approximately 100 acres. They are
proposing to increase their snowmaking capacity to cover 250 acres. Additional machine-made
snow could affect the natural snowmelt regime during the spring and may increase the potential
for flooding downstream. Therefore, the analysis will address the effects of additional machinemade snow in the watershed.
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What would be the effect on the amount of water available for stream flows, fish
habitat and downstream water supply?

Big Cottonwood Canyon has the largest flows of the Salt Lake Wasatch canyon streams and is
the largest supplier of water to Salt Lake City. Big Cottonwood Creek also supports a stocked
and naturally-reproducing fishery that provides the greatest fishing opportunity for anglers of any
water source entering the Salt Lake Valley. The effects of snowmaking water withdrawal on
downstream users and aquatic habitat will be addressed, particularly as they pertain to minimum
stream-flow requirements.
•

What would be the effect of snow removal on water quality?

Various methods are used to keep Big Cottonwood Highway (SRI90) open during the ski season.
Besides snowplowing, road salt and sand are used to remove snow and ice. While traveling up
the highway, vehicles accumulate salt and sand and often deposit it when they park. Therefore,
parking lots become gathering points for this material. When snow, along with accumulated salt
and sand, is removed from parking areas, it is often combined with road base, and pushed into
riparian and wetland areas which increases the possibility of impact to the Creek. Thus, snow
removal from parking areas may affect the values and functions of these areas (effects to riparian
and wetland areas are addressed in Section 1.9.1.2).
1.9.1.8
•

Vegetation and Wildlife

What would be the effect on threatened, endangered and Intermountain Region
sensitive species populations?

Garrett bladder pod and Wasatch jamesia, sensitive plant species, and Goshawk, a sensitive bird
species, have been located within the permit area at Solitude. The Canada lynx has recently been
added to the Federal Threatened and Endangered Species list and will require special
consideration. Approval of any alternative must ensure the viability of all special status species.
•

What would be the change to the current patterns and distribution of vegetation?

Past activities such as mining and avalanches, and to a larger degree, present activities, such as
ski area operations, have created mosaic vegetative patterns within the Resort. Two fairly
continuous stands of timber remain intact, although insect and disease infestation is evident
throughout the Resort. The grass and shrub communities are a mix of native and introduced
species. Thus, fragmentation of natural patterns exists and has an effect on visual quality,
wildlife habitat, and ecosystem continuity and health. These patterns may be further affected by
the proposed actions.
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What would be the effect on existing fish and wildlife populations?

A variety of fish and wildlife are present within and around the Resort. Human disturbance to
these species during construction could displace wildlife or otherwise affect them. As terrain is
disturbed or altered, some species could fmd their habitat eliminated, degraded, or improved.
•

What would be the effects to wildlife from increased summer recreational uses and
operations?

Hiking and mountain biking have long been popular activities in the Solitude area. Expansion of
the summer lift operation and mountain biking trails in conjunction with the introduction of an
Alpine Slide and increased Village area gatherings and activities would be a change in summer
use of the area and would likely mean more people and more activity on the mountain. The
concern is whether these changes would be disruptive to or displace wildlife.
•

What would be the effects of night skiing and activities to nocturnal wildlife, such as
owls and their prey?

There is a concern that night lighting and associated recreational activities could alter the
behavior and movement patterns of nocturnal wildlife species.
•

What are the effects on vegetative health from implementation of the proposed
vegetation management plan?

Upper Big Cottonwood Canyon forests are dynamic and reflect past disturbances of mining,
logging and pre-settlement fires. There are variations in forest composition, health and age
classes among different stands of trees. Density of trees is increasing in most stands causing
overcrowding and competitive stress. The greatest forest health challenge is the possibility of a
catastrophic outbreak of spruce beetle.
Solitude proposes to implement forest/vegetation management recommendations prepared by
Dr. James Long of Utah State University that are aimed at improving forest health and tree stand
regeneration.
1.9.1.9
•

CulturallHeritage Resources

What would be the effect on heritage resources?

Solitude contains an important mining history and old mining features such as tailings, adits, and
collapsed buildings. Proposed actions may affect visitors' ability to see and explore that history.
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1.9.1.10
•

Noise

How would the alternatives affect noise intrusion in and around Solitude?

Typically, a mountain setting such as BCC is one of peacefulness and tranquility with relatively
low noise levels, as compared to the urbanized Salt Lake Valley. Construction activities
proposed in the MDP involve some blasting and heavy equipment work on the mountainside. In
addition, proposed base area actions including lodge expansions, construction of a lighted skating
rink, ~stallation of the Pulse Gondola and night skiing on both alpine and Nordic trails would
potentially increase noise levels in both the daytime and nighttime hours. There is a concern that
increased noise would affect nearby residents (year-round activities and winter night activities)
and visitors to the area.

1.9.1.11
•

Air Quality

What would be the effect on air quality in the immediate area and throughout BCC?

Big Cottonwood Canyon is located within Salt Lake County, which has been designated as a
non-attainment area for sulfur dioxide (S02) and particulates less than 10 microns (PM lO) and a
maintenance area for ozone (03). Because of these designations, any proposed action must
conform to the State Implementation Plan. Sources of pollutants that could be generated by
construction activities, such as fugItive dust, or from increased vehicle emissions, are concerns.

1.9.1.12
•

New Combined Alpine and Nordic Long-term Special Use Permit

How would issuance of a new combined Nordic and Alpine long-term Special Use
Permit (SUP) affect the use and management of the area?

Alpine skiing at Solitude is currently operating under a 30-year SUP that will expire in 2006.
Nordic skiing at Solitude is operating under a i5-year SUP that will expire in 2008. Combining
these permits may change use patterns in the area and permit additional alpine skiing
opportunities, which may affect traditional winter and summer users of the area. The National
Forest Ski Area Act of 1986 authorizes a conversion to a new permit and requires ski areas to
convert to the new term permit when there is a major modification to the Resort. A new
combined permit would dedicate the area to Nordic and alpine skiing for a period up to 40 years.
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CHAPTER 2
DESCRIPTION OF ALTERNATIVES
2.1

INTRODUCTION

This chapter identifies and compares a range of six alternatives, including a No Action
Alternative (Alternative 1) and Solitude's Proposed Action (Alternative 2), for the future
operation and development of Solitude Mountain Resort through its Master Development Plan
(MDP) Update. Other action alternatives (Alternatives 3,4, 5, and 6) were developed to address
issues and concerns raised during the scoping and public review and comment process described
in Chapter 1. This range of alternatives has been developed in accordance with Council of
Environmental Quality (CEQ) regulations to provide decision-makers and the public a clear basis
for choice.
Each action alternative represents a different arrangement of facilities proposed to be developed
over time within the existing permit area or within an expanded permit area. For the best
understanding of the resources that may be affected by the alternatives, readers should review
Chapter 3, The Affected Environment, which describes existing conditions within the study area,
and Chapter 4, Environmental Consequences, which estimates and compares the environmental
consequences of the alternatives.
This chapter also discusses other alternative actions that were considered in the process of
developing the detailed alternatives, which for reasons indicated in the discussions, were
eliminated from further evaluation. A comparative summary of environmental consequences for
each alternative and a description of proposed mitigation measures are also included at the end of
this chapter.

2.2

DEVELOPMENT OF ALTERNATIVES

The National Environmental Policy Act requires the Forest Service "to rigorously explore and
objectively evaluate all reasonable alternatives" (CFR 1502.14). These alternatives must have
the potential to minimize or avoid environmental impacts while fulfilling the project's purpose
and need. In addition, the alternatives must be technically, operationally, and economically
feasible from a common sense perspective. The decision maker has some latitude to choose,
modify, or combine elements of the alternatives. Alternatives were formulated u~ing the
following four-step process:
1.

Identify the basic purposes, objectives and environmental issues related to the
Proposed Action. (see Chapter 1)

2.

Identify alternative ways in which these purposes and objectives could be met, or
ways in which potential environmental impacts might be reduced.
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3.

Of the potential alternatives identified, retain those that can reasonably fulfill
project purposes and offer potential to avoid or minimize one or more
environmental impacts.

4.

Compare and contrast the potential environmental impacts of the remaining
alternatives, including the No Action Alternative and the Proposed Action.

In this FEIS, the No Action Alternative (Alternative 1) is an action alternative because projects
that are located entirely on private land could be implemented with Salt Lake County approval.
These projects could also be implemented under all of the other alternatives as well. For this
analysis, the alternatives have been created to address specific issues. Individual projects are
presented in each alternative, based on how they meet or do not meet the objectives of that
alternative, regardless of whether they are located on private or public land. Although the Forest
Service has no decisional jurisdiction over private land proposals, private land proposals are, in
some cases, presented as "not permitted" when they do not meet the objectives of that specific
alternative. Therefore, in Chapter 4, these projects will be evaluated for site-specific and
cumulative effects assuming that the projects are "not permitted." This approach is intended to
provide a more comprehensive analysis across jurisdictional boundaries, provide other agency
decision makers with the appropriate level of analysis from which they can make informed
decisions, and to better analyze each proposed action in a manner more consistent with the
objectives of the alternative being considered.

2.3

ALTERNATIVES CONSIDERED, BUT ELIMINATED
FROM FURTHER STUDY

NEPA regulations require that the EIS discuss the reasons for eliminating any alternatives
explored but not developed in detail (40 CFR 1502.14 [aD. This applies to both off-site and onsite alternatives that have been considered, but eliminated from further study, as discussed below.

2.3.1

Water Removal from Twin Lakes Reservoir for Snowmaking

Solitude and the Forest Service ID Team developed an alternative to take "surplus" water directly
from Twin Lakes reservoir for snowmaking. The proposal included a pumphouse, which would
be constructed on the dam, and piping, which would be buried within the proposed widened SolBright trail up to the Mill F South Fork Pass and within the existing Summit lift summer access
road down to Lake Solitude.
The proposal was designed to provide a dependable source of water for snowmaking, while
eliminating the need to install a weir in Big Cottonwood Creek and taking water out of the Creek
(when minimum stream flows could be met). This proposal could also potentially reduce the
need to enlarge Lake Solitude.
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Reason for Elimination
Salt Lake City Department of Public Utilities manages and operates all water storage reservoirs
in BCC. The water stored in the Canyon's reservoirs is earmarked primarily for culinary use. To
ensure adequate water supply for Salt Lake Valley's growing population and to protect the
mechanical function of the Canyon's dams, the Department of Public Utilities decided not to
permit direct water removal from behind any reservoir in BCC. Because of this decision, this
alternative is no longer feasible.

2.3.2

Glading of the "New Trail"

The Forest Service ID Team proposed constructing a gladed "New Trail" from the top of the
Sunrise lift to Deer Trail as an alternative to clearing the entire qail to an average width of 120
feet, which is the Proposed Action. The gladed New Trail alternative was intended to reduce
potential impacts to vegetation and wildlife habitat.

Reason for Elimination
The New Trail proposal was brought forth to address current under-utilization of the Sunrise area
and overcrowding of the Northstar run by adding a new, lower-intermediate (i.e., groomable) ski
run. Other trails in this area either provide access to other lifts or are too steep for regular
grooming. Northstar is currently the only lower ability level ski run available off the Sunrise lift
and as such, is often overcrowded. The glading alternative would not meet the purpose and need
of increasing utilization in the Sunrise area, because intermediate skiers require larger cleared
areas in which to make turns and a gladed lower intermediate terrain would not be groomable
and therefore not usable by intermediate skiers. Consequently, the glading alternative would not
disperse the current congestion on the Northstar run.

2.3.3

Moonbeam Parking Lot Expansion to the South

As an alternative to the Proposed Action, which would expand (in part) the lot to the north, the
Forest Service ID Team proposed relocating parking expansion of the Moonbeam Lot to the
south side of the lot. The proposal was designed to move all parking lot construction, snow
storage, and potential runoff away from Big Cottonwood Creek and associated wetland and
riparian corridors.

Reason for Elimination
Construction of equivalent acreage of parking on the south side of the lot (as was proposed on the
north side of the lot) would require the removal of approximately two acres of mature evergreens.
It would also seriously affect adjacent ski runs (Home Run, Shady Lane, and Post Card), as well
as eliminate over-the-snow transfer from the Moonbeam Center area to the Eagle Express lift.
Combined with potential visual quality effects of the alternative, the impacts outweigh the
benefits from this alternative.
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2.3.4 Moonbeam Parking Lot Exit Overpass
In conjunction with or as an alternative to the proposed acceleration and deceleration lanes, the
Forest Service ID Team discussed the possibility of constructing an overpass (with entrance and
exit ramps) and/or a stoplight at the junction of SR 190 and the Moonbeam lot exit to reduce
traffic congestion. The purpose of the overpass was to reduce traffic congestion in Bee by
creating a better merge of down-canyon traffic and traffic exiting the Moonbeam lot at Solitude.

Reason for Elimination
Any enhancements or changes to a State Highway require review and approval from UDOT.
After review of the Proposed Action and alternatives to it, UDOT approved preliminary plans for
the acceleration and deceleration lane concept. With these proposed improvements, UDOT did
not believe that an overpass alternative was necessary.

2.3.5

Widening Moonbeam Parking Lot Exit Road and Additional Lane

As an alternative to the proposed reconstruction of the Moonbeam lot exit road and bridge, the
Forest Service ID Team discussed the possibility of widening the Moonbeam parking lot exit
road to accommodate a second downhill exit lane. The proposal was designed to reduce traffic
congestion by improving egress on to the highway.

Reason for Elimination
Even with the addition of an acceleration!deceleration lane on the Bee highway, the highway
would only have the capacity to accept one lane of entering downhill traffic at the Moonbeam
Entry. Accordingly, Solitude's Proposed Action appropriately includes widening the existing
Moonbeam Lot entry/exit to provide one additional lane for vehicles exiting the lot onto the
highway.

2.3.6

Shuttle Between Brighton and Solitude Ski Resorts

As an alternative to the proposed Sol-Bright lift, comments received during the public scoping
period suggested using some type of resort shuttle service to provide a connection between
Brighton and Solitude Mountain Resorts.

Reason for Elimination
UTA currently offers shuttle serv~ce between the two resorts. For most skiers, travel between the
resorts via shuttle service would be inconvenient. It would require skiers to ski to the bottom of
either resort, remove their equipment, wait for and then ride a bus, and then ride a lift at their
destination resort before being able to ski again. The amount of time and energy required to
complete these tasks would be more than most skiers would tolerate. Most skiers would consider
the existing Sol-Bright trail connection (see Section 2.4.1.3) a better alternative than shuttling
between the resorts.
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2.3.7

Chapter 2

Relocation of the Proposed Magic Carpet

Efforts were made to identify alternative locations for the proposed Magic Carpet that would
reduce the amount of disturbance associated with the proposed location (adjacent to the Last
Chance Mining Camp) while still meeting the purpose and need of the Proposed Action. The
location criteria for a Magic Carpet are as follows:
•
•
•

Slopes must be gentle (less than 10%) because the intended users are
beginner/novices;
The Magic Carpet must be located in close proximity to a base area to provide
reasonable access to a user group that is not proficient on skies;
The area must be isolated from other, more advanced skiers and boarders for safety
reasons.

Reason for Elimination
All base areas were examined for suitability for a Magic Carpet/learner area. Areas to the west
of Last Chance Mining Camp are already completely developed as ski terrain/lift terminals and
there is no reasonable way to isolate an area large enough to serve the needs of a Magic Carpet.
The Moonbeam base area is also totally developed and heavily congested. Proposed actions
would relieve some of the congestion, but all available areas are needed to meet existing user
needs. All developed areas in the Eagle Express base area are also needed for existing users, but
there is a largely undeveloped area to the north that could be utilized for a Magic Carpet. This
area would require either clearing of mature trees or use of an existing, almost entirely shaded cat
track. Neither option is considered preferable to the Proposed Action. An additional location
was also identified off Easy Street, adj acent to the Operations Center. This location would
require clearing of large trees and does not provide convenient access for beginners.
After a careful search throughout Solitude's permit area, it was concluded that there are no
reasonable alternatives to the proposed location for a Magic Carpet.

2.3.8

Development of an Alpine Slide on Private Land

Because of public comment regarding the perceived inappropriateness of an alpine slide on
public land, the possibility of locating an alpine slide on private land was explored. Solitude has
a significant amount of private land within their permit area and it seemed reasonable that an
alternative might be developed that utilized only private land, eliminating the need to use public
resources.

Reason for Elimination
While Solitude has substantial private land, most of it is located well away from the base areas,
which are partially located on public lands. Access to these private lands is, by necessity,
through public lands. Consequently, development of an Alpine Slide on private land would also
require use of public lands. Since an alpine slide located on private land would not avoid use of
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public lands, the Forest Service ill Team concluded that developing a private land alternative
would not address satisfactorily the primary issues raised by the public regarding an alpine slide.
For this reason, the proponent's preferred location for the slide was carried through this document
as the only slide alternative and all other potential alternatives were eliminated from further
consideration. Should this alternative not be selected by the Forest Service for implementation,
the proponent could bring forth another proposal at a future date. Detailed evaluation of this
potential future proposal, pursuant to NEPA regulations, would be required.

2.3.9

Construction of a Fire Station on Private Lands

Comments received during scoping and DEIS public review suggested that construction of a fIre
station on public land was inappropriate and that the station should be located on private land.
Efforts were made to identify such a site. Private lands that were evaluated by the Salt Lake
County Fire Department, Solitude and the Forest Service included: 1) the site of the existing
volunteer fIre station at Brighton; 2) the Solitude Village area; and 3) private land in the Eagle
Express base area.

Reason for Elimination
Establishing a full-time fIre station at the Brighton site would require expansion of the existing
building. Land presently owned by Brighton is not suffIcient to accommodate this expansion;
thus, privately-held land adjacent to the site would need to be acquired. This land is owned by
out-of-state parties and they have not indicated a willingness to sell their property for this
expanSIon.
The Solitude Village area has been fully-planned as a resort village, comprised of a hotel,
condominiums and townhouses, commercial establishments, restaurants and parking facilities.
There is no site available within the village to support a fIre station. Private land in the Eagle
Express base area is presently largely undeveloped, but it is planned for a new base lodge, a
terminal building for the proposed Pulse Gondola and parking. Nevertheless, the site could
support a new fIre station. However, Salt Lake County officials do not view this potential
location favorably, primarily because of access problems. Located at the far west end of the
Moonbeam parking lot, emergency response vehicles would have to travel through the parking
lot to access SR 190. During the time of day when skiers are arriving or leaving the lot,
congestion in the lot could signifIcantly increase response times, eliminating much of the benefit
of having full-time fire station in the upper canyon. There is also a potential safety concern with
emergency response vehicles having to negotiate a congested parking lot with vehicle and
pedestrian traffic. The site could be satisfactory if a second access route to SR 190 was
constructed, but this would require a new road and bridge on NFS lands, the impacts of which
would be far greater than the current proposal (incorporated into the proposed Operations
Center).
For these reasons, it was concluded that no suitable private land alternatives existed for location
of the frre station, and these alternatives were eliminated from further consideration.
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2.3.10

Chapter 2

Construct A Rope Tow To Provide An Interconnect Between Brighton
and Solitude

It was suggested during public review of the DEIS that a rope tow, similar to Alta's, could
provide a low cost interconnect between Brighton and Solitude, thereby eliminating the need for
the Sol-Bright lift.

Reason (or Elimination
The purpose of the Sol-Bright lift and associated trail is to provide a convenient and dependable
link between the two resorts throughout the ski season. At present skiers from both areas must
use the Sol-Bright trail which is narrow, ungroomed and has undependable snow conditions
early in the season. Even with the proposed improvements to this trail, the interconnect would
still be less than convenient (particularly for Brighton skiers accessing Solitude) and
undependable. A rope tow in the same location as the proposed lift would not be feasible due to
the steepness of the slope. Likewise, a rope tow along the lower Sol-Bright trail would be
infeasible due to 1) the length of the trail (nearly 4,000 feet); 2) the uncertainty of snow
conditions on this south-facing trail; 3) the tow must be straight which would require cutting a
new lift line; 4) the up and down nature of the trail does not lend itself to rope tow development.
For these reasons, a rope tow as an alternative to the Sol-Bright lift was eliminatedfromfurther
consideration.

2.4

AL TERNATIVES CONSIDERED IN DETAIL

Outlined below in Table 2-1 are general descriptions of major elements of each alternative. Prior
to implementation of any approved element, detailed construction plans would be submitted and
reviewed by the Forest Service. All elements would be required to meet Forest Service design
standards.
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Table 2-1

c ompanson 0 fFacn··
dies bIy AIternative
Project Component
Ski Area Capacity
Skiers At One Time(SAOT),
currently pennitled
SAOT, at Y2 lift capacity, per
Forest Plan methods!
Comfortable Carrying
Capacity (CCC), based on
standard industry methods
Special Use Permit Area .
Private Land (acres)
National Forest System
lands
Total
Lifts
Existing
Lifts Replaced in Existing
Alignments
Lifts Replaced in Modified
Alignments
New Lifts
New "people movers"
Total Number of Lifts and
People Movers
Total Lift Capacity (PPH 1,2)
Total Adjusted Lift Capacity
. (pPH)2
Total VTFIHr Supply4 (000)
Ski Trails (acres)
Beginner
Novice
Low Intennediate
Intennediate
Advanced Intennediate
Expert
GladeslUnnamed Open
Areas
Total Acres
Total New Trails
Total Area in SUP
Unavailable for Alpine
Skiing5
Snowmaking (approx. acres)
Existing
New
Total
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Existin2

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

5, 100

5,100

5,100

5, 100

5,100

5,100

5,100

5,725

6,625

9,275

9,375

7,575

8675

8,675

4,090

4,470

5,370

5490

5,040

5080

5,080

891
527

891
527

891
563

891
545

891
527

891
527

891
527

1,418

1,418

1,454

1,436

1,418

1,418

1,418

8

N/A

8
1

8
2

8
2

8
2

8
2

8
2

N/A

0

1

1

1

1

1

N/A
N/A
·8

1
0
9

3
3
14

4
0
12

1
0
9

3
1
12

2
2
12

11,450
8,244

13,250
9,372

18,550
12,566

18,750
12,408

15,150
11,049

17,350
11,606

17,350
11,606

58,423

63,358

77,099

79,625

77,083

77,293

77,293

5.2
29.9
32.6
129.7
86.5
87.1
829.0

5.2
29.9
32.6
129.7
86.5
87.1
829.0

10.4
29.9
36.7
129.7
86.5
87.1
829.0

10.4
29.9
36.7
129.7
86.5
87.1
829.0

5.2
29.9
32.6
129.7
86.5
87.1
829.0

5.2
29.9
32.6
129.7
86.5
87.1
829.0

5.2
29.9
35.2
129.7
86.5
87.1
829.0

1,200.0

1,200.0

1,209.3

1,209.3

1,200.0

1,200.0

1,202.6

0

0

9.3

9.3

0

0

2.6

218

218

244.7

226.7

218

218

215.4

100
0
100

100
100
200

100
150
250

100
150
250

100
100
200

100
150
250

100
150
250
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Alt. 3

Alt. 4

Alt. 5

Alt. 6

0
52,800
52,800
40

0
52,800
52,800
40

0
22,800
22,800
40

0
52,800
52,800
40

0
52,800
52,800
40

3
up to 40

5
up to 40

5
up to 40

5
up to 40

5
up to 40

up to 5
up to 40

10
54,860

9
56,909

9
101,569

9
87,596

9
80,096

9
102,096

9
110.096

2.11
0.58
1.08

N/A

N/A

N/A

N/A

N/A

N/A

1.18
1.08

1.18
1.08

1.18
1.08

1.18
1.08

1.18
1.08

1.18
1.08

3.77

2.26

2.26

2.26

2.26

2.26

2.26

5.195

N/A
N/A
N/A

5.19
0
0
0

5.19
0.51
0.87
0

5.19
0.51
0.87
0

5.19
0
0
0

5.19
0
0
3.0

5.19
0.16 9
0.87
0

N/A
N/A

1.3
1.8

1.3+0.2
=1.5
0

1.3+0.2
=1.5
0

1.3
0

1.3+0.2
=1.5
0

1.3+0.2
= 1.5
1.8+0.2
=2.0

5.19

8.29

8.07

8.07

6.49

9.69

9.72

Bus, High Occupancy Lot

0

0

1.44

1.44

0

0

0

West End Lot

0

0

3.39

0

0

0

0

5.19
3.77
8.96
0

5.19
5.36
10.55
0

11.60
3.56
15.16
0.49 11

8.21
3.56
11.77
0.49

5.19
3.56
8.75
0.49

8.39
3.56
11.95
0.49

6.62
5.36
11.98
0.49

8.96

10.55

14.67

11.28

8.26

11.46

11.49

up to 500

up to
500

up to
500

up to
500

up to
500

up to
500

up to
500

Pro.iect Component
Snowmaking Pipelines
(approx. ft.)
Aboveground
Buried
Total
Water Under Contract from
SLC (Million gal/yr)
Water Storage (Million gal)
Annual Water Use (Million
Gal)
Skier Support Facilitiel
Total Number of Buildings
Total Base Area (sq. ft.)
Parking (acres)
Village - All Private
Existing
Condoslhotel 7
Lots A & B8 (could be
configured as a single,
two-tiered, structured lot
at Lot A site.
Total Village
Moonbeam Lot
Existing - NFS
North Expansion - NFS
West Expansion - NFS
2nd tier (structured
parking) - NFS
Eagle Express Base Area 10
1st tier - Private + NFS
2nd tier (structured
parking) - Private + NFS

Total Moonbeam

ParkinglMass Transit
Total NFS Lands
Total Private Lands
Total
Mass Transit Allocation
(subtracted from total
parking) - NFS
Total Day Use Parking

Existin2

Alt. 1

9,500
13,300
22,800
40

9,500
33,300
42,800
40

3
up to 40

Alt. 2

Water Utilities
Culinary Water (acre-feet/yr)
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Project Comjlonent
Summer Recreation
Opportunities
Hiking and Biking Trails
(miles)
Alpine Slide
Outdoor Skating Rink

Existing

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

25

25 12

31

31

25 13

31

31

no
no

no
not on
NFS
lands

yes
yes

no
not on
NFS
lands

no
no

no
yes

no
not on
NFS
lands

NI A - not applicable
IThe Pulse Gondola and West End parking lot lift are not considered to contribute to lift capacity or SAOT.
2Persons per Hour
3Lift capacity is adjusted to account for loading inefficiency and access restrictions in the loading areas. The Pulse Gondola and West End
parking lot lift are not considered to contribute to uphill lift capacity.
4Vertical Transport Feet per Day, as corrected for loading inefficiency and access restrictions.
5Areas unavailable for skiing include areas that are pennanently closed to skiing, cliff areas, base area facilities and riparian areas.
6Does not include any buildings within the village (except the Main Lodge, which is scheduled for demolition in 2002), some of which will
provide limited restaurant service to day skiers.
7Assumes 100% of the hotel guest parking (23 spaces) and 65% of the residential condominium parking (252 X 0.65 = 164 spaces) is utilized by
skiers.
8Assumes that parking in Lots A & B is available to skiers.
9Parking would be expanded to the north onJy to the extent required to achieve the 1994 parking capacity.
IOAlternatives 1 and 4 assume that expanded parking in the Eagle Express base area would be located entirely on private land. Alternatives 2, 3,
5 and 6 assume that expanded parking in the Eagle Express base area would be located on both private and NFS lands.
IIArea devoted to Mass Transit drop-off/pick-up at the Moonbeam Center and Eagle Express base area.
12 no additional on NFS lands
13 no additional on NFS lands

2.4.1

Alternative 1: No Action

As required by NEPA, a No Action Alternative is included in the EIS as a baseline against which
the action alternatives may be compared (Figures 2-1 and 2_2 1). The No Action Alternative
serves as a mechanism for analyzing the effects of no future development at Solitude on NFS
lands and is also a viable option for the decision maker. None of the projects proposed by
Solitude on public land would be permitted. Solitude's operations would continue as before,
although numerous improvements on private land could still be undertaken. This alternative
represents the state of development on public land at this point in time and does not include
facilities approved in the 1988 Environmental Assessment Decision Notice that have not been
completed (see Section 1.4). All projects approved under the July 16, 1996 Decision Memo for
categorical exclusions (see Section 1.8) are included and will be discussed as part of the No
Action Alternative and analyzed for cumulative impacts in Chapter 4.
Under Alternative 1, replacement of and/or minor improvements to existing facilities such as
lifts, trails, buildings, and other ski support facilities could occur. The project area boundary
would remain the same, comprising 1,418 acres, which includes 527 acres ofNFS lands and 891
acres of private lands (see Figure 2-1). Solitude's comfortable carrying capacity (CCC), as
determined by Forest Plan methods, would increase from 5,725 SAOT to 6,625, an increase of
about 16%. However, Solitude's practical operational CCC (as determined by current industry
standard methods), would increase from the current 4,090 SAOT to 4,470, an increase of only
1 For the convenience of the reader, proposed projects in all figures are uniquely numbered and are the same as in the
March 2000 scoping document.
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9%. Although no new development could occur either outside or inside the permit boundary on .
NFS lands, development activities on private land within the project area could be undertaken by
Solitude.
Numerous projects proposed in Solitude's MDP update are located on private land. As
previously noted, the Forest Service has no approval authority for these projects. Nevertheless,
NEPA requires the Forest Service to disclose impacts of "reasonably foreseeable" projects,
irrespective of whether they occur on public or private land. Furthermore, the Forest Service also
recognizes that other government agencies have jurisdiction, including Salt Lake County and the
Army Corp of Engineers (ACOE), and they would be required to make decisions regarding
private land and wetlands, respectively. With this in mind, this analysis is designed to provide
these agencies with appropriate site-specific analysis and documentation to make informed
decisions. Since the Forest Service has no control over these projects, this EIS attempts to
evaluate both "implementation and non-implementation" alternatives for the private land
proposed actions. In general, these discussions and analyses are presented under the No Action
Alternative. Projects occurring on both public and private land, as well as projects on private
land that have actions connected to public lands, are discussed and analyzed under each
applicable action alternative.
2.4.1.1

Support Facilities

Solitude owns and operates ten buildings (four offer direct alpine skier support services) that
range in age from 5 to 44 years and encompass a total of 54,860 sq. ft. Existing skier support
(day lodge) facilities provide a total of 675 food service seats (455 inside seats and 220 outside
seats). Three of the ten buildings, encompassing 16,701 sq. ft., are scheduled for demolition,
which would leave a total of38,159 sq. ft. and 675 food service seats. All buildings, except the
Roundhouse mid-mountain restaurant, are located in the base areas (Village, Moonbeam and
Eagle Express). The total number and configuration of buildings at Solitude is subject to change
as Solitude proceeds with its Village development plan on private property.
Currently, there is an imbalance between available/usable space and design day capacity (based
on current CCC). As Solitude has proceeded with the development of its Village, skier support
services and administrative space have been relocated or, at times, even lost. Older buildings
have been removed, or are scheduled for removal in the near future. The result of the ongoing
resort reconfiguration, combined with existing and projected demand, is a deficiency of adequate
skier service facilities. Based on USFS Winter Sports Handbook standards (see Chapter 3 Recreation, Tables 3-26 and 3-27 and Appendix H, for a more complete presentation and
discussion), Solitude currently exhibits a substantial deficit in restaurant/food service seating,
particularly since 30% of the available seating is outdoors and largely unusable during inclement
weather. The development of the Village facilities on private land is not designed to
substantially improve these deficiencies, and any slight improvements from village development
would be offset by the removal of aging and outdated facilities such as the Main Lodge.
Beyond the lack of adequate space for food service, some of the existing facilities are old, energy
inefficient, not strategically located, not ADA compliant and do not meet visitors needs.
Description of Alternatives
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Under the No Action Alternative, no new buildings would be built on NFS lands. Solitude
would continue to develop its private property.

Village Base Area
Accessed by Entry 2, the Village base area provides some skier support facilities, overnight
accommodations and Village Commercial in four buildings. These buildings are located on
Solitude's private property. The Main Lodge, built in 1957 and partially removed in 1999
provides administrative, storage, restrooms, and public and employee lockers. It currently
encompasses approximately 13,750 sq. ft. The Creekside at Solitude (completed in 1996), the
Inn at Solitude (completed in 1997) and the Powderhorn Lodge (completed in 2000) provide
overnight accommodations and some food services. The Creekside at Solitude Restaurant
(seating capacity of 120 inside and 30 outside) is open for lunch and dinner and is available to
the general public. The Inn at Solitude provides food service for its guests only, but is not open
for lunch. Thus, the Inn restaurant facilities do not contribute to day use needs at Solitude. The
Thirsty Squirrel, located in the new Powderhorn Lodge has seating capacity for 85 inside and 30
outside. Although this is a private club open for members only, it is assumed that most members
would be part of the skiing public; thus, the facility will satisfy some of the CCC needs. Several
other facilities, consistent with Solitude's approved master plan for the village, will eventually be
constructed in the village base area on private land, and to a small degree, satisfy some additional
CCC needs.
The Last Chance Mining Camp, which reopened to the public in 1995, provides ski school and
information, restrooms, food services, lift maintenance and emergency medical services in
approximately 13,500 sq. ft. Food service space is about 4,000 sq. ft. (food seating, kitchen and
scramble) and has a seating capacity of380 (330 inside and 50 outside). This facility is located
entirely on NFS lands.

Moonbeam/Eagle Express Base Areas
Accessed by Entry 1, the MoonbeamlEagle Express base areas provides skier support services
and resort maintenance from four buildings, the Moonbeam Center, the Vehicle Maintenance
Building, Inspiration Station and the Inspiration Ticket Building. The Moonbeam Center, built
in 1991 and situated at the base of the Moonbeam IT and Link lifts, houses a ticket office, Ski
School with the Ski Academy for Kids, snack bar, rest rooms, lockers, and ski rental and retail
services. Total space is approximately 7,000 sq. ft., 300 sq. ft. of which is dedicated to the
Moonbeam snack bar. There are only 85 food service seats at the Moonbeam Center, all of
which are outside. Due to its close proximity to two lifts (that serve the majority of beginner and
intermediate terrain), and as the base for ski school operations, the Moonbeam Center provides
the bulk of skier support services at Solitude and consistently exceeds capacity, especially during
the morning rush and lunch periods. The Moonbeam Center is located entirely on NFS land.
The Vehicle Maintenance Building, constructed in 1986 and located between the Moonbeam
Center and the Village, is accessed by a service road from the upper (east) end of the Moonbeam
parking lot. The building provides maintenance bays for all resort vehicles, including snowcats,
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trucks, snowmaking equipment, and grooming equipment. This building presently occupies
slightly more than 6,000 sq. ft. and is located entirely on NFS land.
Inspiration Station (1,261 sq. ft.) and the Inspiration Ticket Building (1 ,690 sq. ft.) are located on
private land in the Eagle Express base area. These buildings are tentatively scheduled for
demolition in 2001. Solitude intends to replace these buildings with a new Eagle Express base
lodge (5,000 sq. ft.), located entirely on private land (Figure 2-2, C4). This new lodge would
replace and improve the services provided by the existing buildings and would include
restrooms, ticketing, telephones and a snack bar. The lodge would be served by a pump station
and sewer line that would run through the Moonbeam parking lot, connecting with the BCC
sewer near the Moonbeam Center.

On-Mountain Facilities
Solitude operates one mid-mountain restaurant (The Roundhouse/Sunshine Grill) and two ski
patrol buildings on the mountain. The Roundhouse, built in 1957 and located below the upper
terminal of the Moonbeam IT lift, provides food and restroom services in approximately
5,500 sq. ft. of space, all of which is considered food service space. The Roundhouse/Sunshine
Grill has seating capacity for 190 (105 inside and 85 outside) The Summit ski patrol building is
incorporated into the Summit lift top terminal and serves the Solitude and Honeycomb Canyons,
while the Powderhorn/Eagle Ridge patrol building serves lower Honeycomb Canyon, Eagle
Ridge, and most of the lower mountain.

Other Buildings

In addition to the major facilities discussed above, Solitude also maintain several other smaller
buildings located on NFS land, including the Powderhorn Ski Patrol Building (1,600 sq. ft.), the
Eagle Express Maintenance Building (2,200 sq. ft.) and the Nordic Center (2,300 sq. ft.). The
Nordic Center is located within Solitude's Nordic ski permit boundary area while all other
buildings are located within their alpine ski permit boundary area.
2.4.1.2

Ski Lifts

Under the No Action Alternative, the number of ski lifts could increase from eight to nine.
Solitude could construct the Honeycomb Return lift on its private property (Figure 2-1; E5). This
lift would be a fixed-grip double connecting lower Honeycomb Canyon to lower Eagle Ridge.
The proposed Redman and Sol-Bright lifts would not be built and the Apex and Powderhorn lifts
would remain fixed-grip doubles. Realignment of the Moonbeam IT lift would not be permitted.
However, Moonbeam IT could be upgraded to a high-speed quad in its current alignment, based
upon approval in a 1996 Decision Memo (see Section 1.8). Solitude's current lift system
comprises seven chairlifts, including four fixed-grip doubles, two fixed-grip triples, and one
high- speed detachable quad, and one rope tow. The total uphill design capacity of the current
lift system is 11,450 people per hour (Pph) (8,244 pph when adjusted for loading inefficiencies
and access restrictions), resulting in a total of 58,423 ,000 Vertical Transport Feet (VTF) per day
and a Cl!mfortable Carrying Capacity (CCC) of 4,090 guests per day. With construction of the
Honeycomb lift and upgrade of Moonbeam IT, Solitude' s uphill capacity would be approximately
Description of Alternatives

2-15

Chapter 2

Solitude MDP Update Final EIS

13,250 pph (9,372 with adjustments cited above and recognizing that the Honeycomb lift would
be primarily an internal lift with minimal "round-tripping" capacity), resulting in a total of
63,358,000 VTF per day and a CCC of 4,470 guests per day.
The lift system provides access to the mountain from the Village, Moonbeam and Eagle Express
base areas. All lifts provide out-of-base access to the entire mountain lift system, except for the
Summit lift, which can only be accessed from the Village area via the Sunrise or Powderhorn
lifts.
The mountain ranges from 7,988-feet elevation at the Eagle Express Base area to 10,035 feet
elevation at the top of the Summit lift, and provides approximately 2,000 continuous vertical feet
of skiing.

Village Base Area
Three lifts serve the Village base area, including Powderhorn, Apex, and Sunrise. These three
lifts have a combined design uphill capacity of 4,100 pph (3,135 practical operational capacity),
representing 40% of Solitude's current uphill capacity. These lifts provide access to the entire
mountain, including Honeycomb Canyon, served from the Summit and Powderhorn chairlifts.
These lifts access terrain for all ability levels, but the majority of terrain served is advanced and
expert terrain. Powderhorn and Apex offer limited opportunities for lower intermediate or
novice skiers, but do not provide easy access to the Moonbeam Base area for lower ability level
skiers. Under Alternative 1, no upgrade of the Powderhorn or Apex lifts would be permitted.
However, the top terminal of the Apex lift, located on private land, could be lowered by about 20
ft. to improve ease of unloading and user egress.
The Summit lift, which is accessed from the Sunrise lift, serves intermediate and expert terrain
and provides the only access to upper Honeycomb Canyon. With a design capacity of 1,200 pph
(1,140 practical operational capacity), this lift achieves a VTF/day of 8,482,000. No change is
proposed for either the Sunrise or the Summit lifts under any alternative, although Solitude could
regrade the top terminal areas, located on private land, to improve user unloading and egress.

Moonbeam and Eagle Express Base Areas
Three lifts serve the Moonbeam and Eagle Express base areas, including Link, Moonbeam II, and
Eagle Express. These three lifts have a design uphill capacity of 6,400 pph (4,590 practical
operational capacity), representing 48% of Solitude's current uphill capacity. These lifts provide
mountain access from the Moonbeam and Eagle Express base areas and also serve the maj ority
of Solitude's novice and intermediate terrain. The Eagle Express high-speed quad, located at the
Eagle Express base area, is the resort's most popular lift and serves a wide range of intermediate
and advanced terrain, including a large number of regularly-groomed trails. This lift also
provides access to the lower section of Honeycomb Canyon. No changes to the Eagle Express
lift are proposed under Alternative 1, although Solitude could regrade the top terminal area,
located on private land, to improve user unloading and egress.
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Under Alternative 1, with Salt Lake County's approval, Solitude could construct the Honeycomb
Return lift (a fixed-grip double with a design capacity of 1,200 pph) on its private property. The
lift would be located near the mouth of Honeycomb Canyon and would transport skiers
approximately 660 vertical feet to the top of the Sunshine Bowl on Eagle Ridge, about 1,000 feet
below the Eagle Express top terminal. This would eliminate the need for skiers to ski and push
themselves along a one-mile narrow return trail (cat track) with uphill sections. The existing
return trail would be maintained for snow grooming equipment, and emergency and summer
access. No improvements would be permitted on the existing return trail on NFS lands for lift
installation. Because of its internal location and limited ability to support "round-tripping," the
Honeycomb Return lift would not significantly increase the resort CCC.
2.4.1.3

Ski Trails

Solitude currently reports approximately 1,200 acres of skiable terrain, about 371 acres of which
are developed/groomable terrain and generally meet basic ski trail design criteria. There are 69
named ski runs, of which 8 are rated as novice, beginner or low intermediate, 25 are rated as
intermediate and 36 are rated as advanced intermediate or expert. During the early season or in
the event of drought conditions, the trail network is substantially reduced. Later in the season,
when snow depths typically improve, all 1,200 acres of terrain are often skiable. There are an
additional 218 acres (approximately) within the existing permit boundary that are unavailable for
skiing and include areas that are permanently closed to skiing, cliff areas, and areas at the base
that contain facilities and transportation infrastructure.
Cumulatively, the trail system offers skiing to the full range of skier ability levels from beginner
to expert and is generally well segregated to minimize conflicts between skiers of differing
abilities. However, areas do exist where the ski trail network does not adequately serve the needs
of skiers of varying ability levels and/or where there is an imbalance between lift and trail
capacities. Areas serviced by the Apex lift, a main feeder lift from the Village base area, do not
easily support beginner or lower intermediate skiers. Presently, in order to avoid steep pitches,
lower ability level skiers must traverse across expert terrain to access the Moonbeam base area,
which contains the majority of Solitude's lower ability level terrain. Under the No Action
Alternative, no improvements to the Apex or Moonbeam area trail systems would be permitted
on NFS lands. However, Solitude could make terrain modifications on Diamond Lane and upper
Altabird (Figure 2-1, C9) and cut and fill a small ravine and bench area on Fleet Street (all on
private property) to provide a safer alternative route to the Moonbeam area for lower ability level
skiers and to provide better early season skier flow in the area (Figure 2-1, C8).
In addition, Solitude could make trail improvements on several trails associated with the
Powderhorn lift (Figure 2-1, D9). Improvements would be limited to private lands and would
include rock and stump removal and selected widening on Concord, Eagle Ridge and Paradise
Lost trails.

Solitude could also widen a 100-foot long narrow section of Upper Same Street on private
property by approximately 20 feet by removing aspen, spruce, and frr trees (Figure 2-1, E12).
This widening would reduce congestion and increase visibility, traffic flow and safety in an area
that is used extensively by ski school classes and lower intermediate skiers. Modification in the
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form of a 100-foot narrow cut and fill would also be made to Upper Little Dollie on private land
(Figure 2-1, E9).
The area served by the Sunrise lift is underutilized due to its limited trail network. The lift also
acts as a feeder for the Summit lift, which serves mostly advanced terrain. During stormy
periods, the Summit lift is often closed due to avalanche danger. During these times, as well as
other high-volume ski days, skier congestion typically occurs on the main runs, due to the lack of
available trails. As a result, skiers often choose to ski elsewhere on the mountain where there is a
wider variety of trails. This often leads to greater congestion in areas served by the Moonbeam
and Eagle Express lifts. Under the No Action Alternative, no improvements or additional trail
construction on NFS lands in the Sunrise area would be permitted. Solitude could widen a short
50-foot section of the Northstar trail on private land (Figure 2-1, EI0).
Solitude and Brighton ski resorts are currently interconnected via the Sol-Bright trail. In the past,
the two resorts have offered the option of a joint pass, but that offer was discontinued two years
ago due to lack of use, combined with the amount of work and resources required to maintain the
upper portion of the existing Sol-Bright trail. The trail ·runs from Mill F South Fork pass at
Solitude, to near the top of the Evergreen lift (Twin Lakes area) at Brighton. The trail traverses
down and around the Mt. Evergreen ridge, above Silver Lake, returning to the main Solitude
resort mid-way up the Sunrise lift. The upper portion of the trail, from the pass at Solitude to
near Twin Lakes, is south facing and runs along a deteriorating, ten-foot wide roadbed. The
lower section, from below Twin Lakes to the Sunrise lift at Solitude, requires skiers to push over
two uphill sections. In order to use this as a viable trail, Solitude must rely on good early season
snow to create a serviceable trail. In some years, this interconnect link is not used at all, due to
its southern exposure and the amount of work required to make it passable. As it currently
exists, the Sol-Bright trail does not adequately serve its purpose as an interconnect trail. Under
the No Action Alternative, no improvements to the Sol-Bright trail would be permitted on NFS
lands. Solitude could make improvements to the trail on private land (see Figure 2-1; C7),
including: widening the existing upper section (9b) from approximately 10 feet to 20 feet;
constructing a new section of trail (9a), averaging 50 feet wide, from the Mill F South Fork pass
to just above the Twin Lakes Dam, which would provide easier access to Brighton and the lower
Sol-Bright trail for lower ability level skiers; and, modifying a section of trail (9d) to eliminate
the need for skiers to push uphill in this location.
Various other areas on the mountain have been identified where natural obstacles or terrain
features have caused skier congestion and safety hazards. A number of these areas were
approved for modifications in the July 12,1996 DM, including: selected rock and stump removal
on 11 trails, mostly along the Eagle Ridge; terrain modifications at the intersection of Same
Street and Tude-Dudes (completed summer 2000), to provide better early season access; and,
removal of a 40-foot island of trees from the lower intersection of Little Dollie and Tude-Dudes
(also completed summer 2000), near the base terminal of the Moonbeam IT and Link lifts, which
increases visibility for merging skiers at this congested intersection. A children's "Troll and
Terrain Garden" - a fenced in snow area located on the Moonbeam Flats - would be implemented
to accommodate growth in the children's program and provide a safe and enjoyable environment
for instt:uction. This program was also approved under the July 12,1996 DM.
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As noted above, no new trails would be built and no modifications to existing trails on NFS lands
would be allowed under Alternative 1, other than those approved under the 1996 DM. However,
as previously discussed, Solitude could modify existing trails and construct new trails on its
private property with Salt Lake County' s approval. Additional trail projects on private land
include Sunrise Top Ramp/Upper North Star regrading (Figure 2-1 , E6), Eagle Express top
terminal regrading (Figure 2-1 , E7), Summit top terminal regrading (Figure 2-1 , E8), and Upper
Serenity widening (Figure 2-1, E 11). Solitude would also be allowed to continue its current
summer grooming/trail maintenance procedures, as specified in its SUP and Operating Plan. A
detailed description of trail modifications for all alternatives is provided in Appendix B.
Finally, Solitude could undertake forest stand thinning on private lands west of the Challenger
trail (Figure 2-1 , D 10), with Salt Lake County approval. This densely forested area would be
thinned to promote forest health and vigor, in a manner consistent with the Forest Vegetation
Management Plan. Density of trees is increasing in this area, causing overcrowding, competitive
stress and risk of insect infestation. Thinning the stands adjacent to the Challenger run would
promote stand vigor and wind firmness as well as visually softening the linear contrast between
the existing trail edge and adjacent dense timber stand. Thinning in this area may provide
enhanced gladed skiing opportunities within the ski area permit boundary.
2.4.1.4

Transportation

Under Alternative 1, no new roads would be built or upgraded on NFS lands, although existing
roads could be maintained. The existing internal resort road system is fragmented and
inefficient. The existing internal roads do not connect Solitude' s base areas - travel between the
Village and the Moonbeam/Eagle Express base areas requires using Big Cottonwood Highway
(SR 190).

Village Base Area
Utah Transportation Authority (UTA) buses presently utilize Entry 1 to access the Moonbeam
base area where users are loaded/unloaded. Entry 2 is also utilized by UTA to access the Village
base area and load/unload at the Stone House. Until summer 2000, Entry 2 intersected SR 190 at
such an acute angle that UTA buses had a difficult time making the uphill tum on their route
toward Brighton Ski Area. However, during the summer of 2000, Entry 2 was realigned such
that traffic entering and exiting from the Village will now do so at a 90° angle to SR 190, thereby
improving the safety of this problematic intersection. These modifications were located entirely
on private land.
Solitude' s Village development has altered the access for private homeowners south of Big
Cottonwood Creek in the Giles Flat area. These homeowners no longer have vehicle access from
the upper lot and must access their properties via the Moonbeam lot and service road. Residents
of Giles Flat living north of the Creek may access their properties via recorded private property
road access. Only the southern Giles Flat access is plowed during the winter. No changes to this
access would occur under the No Action Alternative.
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Moonbeam Base Area
Entry 1 provides access to the Moonbeam and Eagle Express base areas, the Vehicle
Maintenance Building, private residences in the southern Giles Flat and upper Silver Fork areas
and Last Chance Mining Camp and is the only access point for Solitude's mountain road system.
During afternoon peak traffic periods, skiers exiting the Resort through Entry 1 must merge with
a steady stream of down-canyon traffic (and also contend with uphill traffic heading to Brighton
for night skiing). This often results in traffic congestion, with related safety concerns, especially
during stormy periods. Upper Silver Fork residents can only access their properties by traveling
through the Moonbeam parking lot and around the Eagle Express lift. During the winter months,
upper Silver Fork residents often park in the Moonbeam parking lot and travel over snow to their
properties. The Moonbeam lot is also used by cross-country and backcountry skiers.

Mass Transit
As previously noted, UTA buses currently load and unload in front of both the Stone House in
the Village base area and the Moonbeam Center. Buses entering and exiting Entry 2 contribute
to the safety and congestion problem at this entry. Upon completion of the Village, all mass
transit drop-off and pick-up would be in the MoonbeamlEagle Express base areas.

Parking
Under Alternative 1, no new parking areas would be developed on NFS lands. Solitude could
relocate parking on its private land at the west end of the Moonbeam lot and at selected sites
within the Village development with Salt Lake County's approval.
Solitude currently utilizes two separate parking areas - the Village base area parking lot and the
Moonbeam parking lot. As of 1994 (prior to any Village development), approximately 11.49
acres of land was available for parking for day skiers. The Village base area parking lot (6.3
acres) was located on Solitude's private property and had the capacity to park about 995 vehicles
(assuming 158 vehicles per acres). In 1998, Salt Lake County approved Solitude's amended
Village Master Plan, which permits commercial (i.e., restaurants, shops, grocery, etc.), residential
and hotel development in the Village area formerly used for parking. Upon full build-out,
parking for day skiers in the Village will be largely eliminated. Nevertheless, it is recognized
that the majority of overnight users of the Village (hotel guests and condominium
owners/renters) will be skiers and will therefore satisfy some of Solitude's CCC parking need.
F or the purposes of this E1S, it is assumed that all parking spaces reserved for hotel guests (23)
could also serve skiers. In addition, and based on similar assumptions used to calculate CCC, it
is assumed that 65% of spaces utilized for condo parking (164 out of a total of 252) will also be
used by skiers. Thus, after complete build-out of the village, 187 parking spaces (equivalent to
1.18 acres of parking) will be provided within the village to meet village and skier parking needs.
Salt Lake County requires Solitude to build an additional 170 spaces (1.08 acres) of parking to
meet short-term parking needs. This parking is designated for serving users of commercial
enterprises in the village and could also be utilized to accommodate day skiers. For the purposes
of this E1S, it is therefore assumed that under Alternative 1, an additional 1.08 acres of village
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parking would be available to meet skier needs. At full build-out, as much as 2.26 acres of skier
parking could be developed in the Village. This would provide parking for about 357 skier
vehicles.
The existing Moonbeam parking lot has a parking area of 5.19 acres (capacity for approximately
920 vehicles). This lot routinely serves tour buses, upper Silver Fork residents and backcountry
users as well as day skiers, all of which reduce the capacity for day skiers. Under Alternative 1,
no expansion of the parking lot would be allowed on NFS land. However, Solitude could
develop parking on private land in the Eagle Express base area. Construction of a structured
parking facility could achieve about 3.1 acres of usable parking. Therefore, under Alternative 1,
it is assumed that a total of 8.29 acres of parking could be available in the MoonbeamlEagle
Express parking areas to meet day skier needs.
Combining the Village and Moonbeam parking areas results in 10.55 acres of parking to meet
day skier, tour bus, backcountry and Silver Fork resident demand. This parking acreage is
approximately 1 acre less than what existed at Solitude in 1994.
R. V. Hookups - In conjunction with parking development on private land in the Eagle Express
base area, Solitude would create lOR. V. spaces and supply them with electrical, water and
sanitation services.
2.4.1.5

Snowmaking

Under the No Action Alternative, no additions or improvements to the snowmaking system
would be allowed on NFS lands. Solitude would not be permitted to construct a diversion weir
across or remove water from Big Cottonwood Creek for snowmaking purposes. Solitude could
expand its snowmaking system on private land with Salt Lake County's approval and has
proposed to expand its system to the following ski runs: Diamond Lane, Eagle Ridge, Gary's
Glade, Olympia, SerenitylFIS, Inspiration, Hal's Hollow, and Sundancer (see Figure 2-3).
Expanding the snowmaking system would consist of burying ten-inch pipe and electricity, with
an average utility corridor disturbance width of25 - 35 feet. The Forest Service would
recommend that no pipes would be buried on the steep sections of above-mentioned trails due to
historic problems with revegetating disturbed soils in these areas. Instead, it is suggested that
either snowmaking lines be constructed to the break-over point and snow be blown down the
steep pitches or that snowmaking be accomplished using portable lines and snowguns.
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With approvals from Salt Lake County, the State Dam Safety Board and the Anny Corps of
Engineers, Solitude could also proceed with plans to enlarge the holding capacity of Lake
Solitude (located on private property) from 3 million to 5 million gallons (Figure 2-1 , EI4). The
lake would be enlarged by dredging and/or building up the dam. Historically, water levels in
Lake Solitude were higher, but the existing dam was voluntarily breached in 1984 as a safety
precaution during a very high snowfall (and subsequent snowmelt) year. Solitude proposes to
restore water levels to pre-1984 conditions. Potential dredging of the lake is being explored with
the appropriate permitting authorities (Salt Lake County, Salt Lake City, Anny Corps of
Engineers) as a means of further increasing the useful storage volume.
Snowmaking at Solitude has been used to provide additional coverage to high traffic areas and
increased coverage during the early season. Expanding the system has been a priority for
Solitude in order to provide a safer and more enjoyable early season ski experience and to reduce
wear on snow grooming equipment. A temporary system was installed in 1993. The current
system utilizes a network of 22,800 feet of buried and above-ground pipe. All existing
snowmaking pipe on NFS lands is above ground (9,500 ft.), while all pipe and accompanying
utilities located on private land are buried (13,300 ft.), with above-ground hydrants. Under
Alternative 1, Solitude proposes to install approximately 20,000 feet of additional, buried pipe on
private land.
Solitude has a surplus water agreement for 40 million gallons under contract from Salt Lake City
Department of Public Utilities for the purposes of snowmaking. Lake Solitude and Solitude's
culinary source, the Alta Mine Tunnel in Silver Fork Canyon, are the current sources of
snowmaking water. Although most of the system is gravity fed from Lake Solitude, a booster
pump located in the old Inspiration Station building is needed to provide additional water
pressure for snowmaking on the western portions of the resort. Solitude currently makes snow in
selected high-use areas, primarily radiating from an axis near the Roundhouse, including, but not
limited to, lower Eagle Ridge, Sunshine Bowl, Sundancer, Fleet Street, Main Street, and a
number of trails accessed by the Moonbeam II lift. Solitude has received approval for a Change
Application from the State Engineer to use water from Big Cottonwood Creek.
Under optimum conditions, Solitude generally converts approximately 800,000 - 1,000,000
gallons of water per day to machine-made snow and has the storage capacity at Lake Solitude to
make snow for approximately three consecutive days (weather permitting). After three
consecutive days of snowmaking, Solitude must pump from its culinary source to refill Lake
Solitude (and not make snow) or make snow directly from their culinary source (and not refill
Lake Solitude). Under Alternative 1, Solitude would have the potential to convert approximately
2 million gallons of water per day to machine-made snow. The existing snowmaking system
currently makes snow on approximately 100 acres using an airless system with 12 fan guns.
Under Alternative 1, Solitude would have snowmaking coverage on approximately 200 acres.
However, without the ability to refill Lake Solitude from Big Cottonwood Creek, Solitude would
not have sufficient water to fully meet the capacity of the expanded system.
In the past, Solitude has used the snowmaking additive Snowmax to enhance the efficiency of its
system, especially when temperatures are marginal for snowmaking. Due to concerns raised by
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Salt Lake City Public Utilities Department, Solitude has agreed to discontinue the use of
Snowmax, pending the results of further study.
2.4.1.6

Summer Recreation Opportunities

Under Alternative 1, no additional summer recreation amenities would be provided on NFS
lands. Solitude' s current food service and recreational programs would continue. Presently,
summer visitors enjoy lift-served and dispersed hiking and biking on 25 miles of trails and
mountain roads. Anglers have numerous fishing opportunities including Silver Lake, the base
area fishing pond (children only) and Big Cottonwood Creek. Solitude could continue to develop
summer recreation facilities on its private land. Other programs or proposals on NFS lands, such
as expanded lift-served mountain biking and hiking or lift service to provide access to an alpine
slide located on private land could be evaluated at a later time.
2.4.1.7

Administration

Under the No Action Alternative, the Forest Service would not require Solitude to convert to a
new ski area term permit. Instead, Solitude would continue operation under its existing Special
Use Permit (SUP), which expires in 2006, or apply for the new ski area term permit. Solitude' s
alpine and Nordic SUPs would remain separate. Solitude would not be permitted to implement
the Forest Vegetation Management Plan on NFS lands. The plan could be implemented on
private land, with approval from Salt Lake County.
2.4.1.8

Utilities

Domestic Water
Solitude currently uses a water source from the Alta Mine Tunnel, located in Silver Fork Canyon
on its private land, to supply the entire resort with culinary water and fire protection. Solitude
replaced the old 6 inch water line with a new 14 inch line in the summer of 1996 in order to meet
Salt Lake County fire protection requirements for the Solitude Village facilities. Solitude has
water contracts with Salt Lake City for 500 acre-feet of water annually for culinary purposes.
Solitude has adequate water supplies to meet its culinary needs under all alternatives.

Sewage Treatment
All facilities that have the potential to produce sewage are connected to the Solitude
Improvement District sewer line that was constructed in 1991. The State of Utah requires that all
buildings within 300 feet of a main interceptor or collector be connected to the system.
Wastewater transportation and treatment facilities are sufficient to meet all of Solitude's needs
under all alternatives.

Electricity Requirements
Electrical power is currently supplied by Utah Power via largely underground transmission lines.
Utah Power has stated that they have available capacity to accommodate foreseeable power
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demands in the Canyon, including all of Solitude's potential needs under all alternatives (letter
dated January 23, 2001 from Utah Power).

Emergency Services
Police - Solitude is part of Salt Lake County and receives police services from the County Sheriff
Department. Services will remain the same under all alternatives.
Fire Protection - Salt Lake County provides structural ftre protection for all of Big Cottonwood
Canyon. The closest ftre station is located at the Brighton Circle, approximately 3 miles up
canyon. The Brighton Circle station is staffed by volunteers who reside in Big Cottonwood
Canyon. The closest full-time staffed County ftre station, the Cottonwood Station, is located out
of the canyon at 7480 South 2700 East in Salt Lake City. The Cottonwood Station is also the
closest paramedic response unit, although the County Sheriff s Canyon Patrol does provide some
initial response. The Cottonwood Station is located approximately 15 miles from Solitude and
has a response time of at least 30 minutes. The Salt Lake County Fire Marshal has stated that no
new development beyond what Salt Lake County improved in Phase II, should be permitted in
Big Cottonwood Canyon without the addition of a full-time, County-staffed ftre station
somewhere in upper Big Cottonwood Canyon. Fire protection services will remain the same
under the No Action Alternative.
Medical Services - Big Cottonwood Canyon, due to the amount of recreational and vehicular use
it receives, is the site of numerous accidents, often with serious injuries. Similar to response
times for emergency services, ambulance services have long response times and even longer
travel times to local hospitals. Response time is often compounded by poor weather and
treacherous road conditions. Emergency helicopter evacuations are common during all seasons
for skier and vehicle accidents, as well as hiker and rock climber rescues. All local ski resorts
use helicopter rescue services to transport seriously injured skiers to local hospitals. Solitude has
established seven on-slope landing zones (LZs). The practice of landing helicopters on ski slopes
has inherent risks and requires personnel to be pulled from their assigned duties for LZ setup and
crowd control. Because of the lack of nearby medical services, Solitude has established an
Intermountain Health Clinic that is staffed during the ski season. These methods of providing
emergency medical service would continue under the No Action Alternative.
2.4.1.9

Avalanche Control

Avalanche control is conducted within the Resort to provide for public safety and protect
property. Solitude has an approved avalanche control program, which includes where and what
types of explosives can be used. Solitude uses approximately 2,000 pounds of hand-charge
explosive each year. All avalanche control activities are conducted within the guidelines of the
Winter Operations Plan for the Resort. All avalanche control activities would remain the same
under the No Action Alternative; however, the frequency and intensity of avalanche control
activities would increase somewhat in areas accessed by the Honeycomb Return lift.
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2.4.2

Alternative 2: Solitude's Proposed Action

Alternative 2 represents Solitude's Proposed Action as presented by the Forest Service during the
scoping process (Figures 2-4 and 2-5). This alternative was designed primarily to meet
Solitude's purpose and need of improving the quality of the overall skiing experience, enhancing
summer recreation opportunities, and maintaining economic viability (see Section 1.3). This
proposal includes all projects presented in the March 2,2000 scoping document. As explained in
Section 1.8, most of these projects were presented in the original August 4, 1995 scoping
document, except those that were Categorically Excluded from further environmental analysis.
Some projects from the original scoping document were eliminated or modified in scope from
what was previously presented in the original scoping material and in addition, some projects
have been further modified or added under various action alternatives (e.g., the West End parking
lot and access lift; the West End lift; structured parking on private land near the Eagle Express
base area and public land in the existing Moonbeam park area) in direct response to public or
Forest Service ID Team concern and/or comment.
Under Alternative 2, Solitude's comfortable carrying capacity (CCC), as defined by Forest Plan
methods, would increase from 5,725 SAOT to 9,275, representing an increase of about 62%.
However, Solitude's practical operational CCC would increase from the current 4,090 SAOT, to
5,370, reflecting an increase of approximately 31 %. The Resort's permit boundary would be
expanded by 36 acres (to 1,454 acres) to include the Redman lift and trail, the bus, high
occupancy and other vehicle parking lot and the West End parking lot and access lift.

2.4.2.1

Support Facilities

In conjunction with the lift and trail improvements proposed under Alternative 2, and to coincide
with and complement the Village development, Solitude would make numerous improvements to
its infrastructure. These improvements would be designed to meet the comfortable carrying
capacity (CCC) of the resort and would remedy the existing imbalance of skier services. Each
new facility would meet current Americans with Disabilities Act (ADA) codes and be connected
to the BCC sewer line.
Village Base Area
Last Chance Mining Camp - All ongoing Village development on private land, as noted under
the No Action Alternative, would be expected to continue, including the eventual removal of the
Main Lodge. In addition, the Last Chance Mining Camp would be expanded by approximately
25,000 sq. ft., representing an additional footprint of about 18,000 sq. ft. (Figure 2-5, Dl). The
expanded/upgraded facilities would be incorporated with and adjacent to the southwest and
northeast sides of the existing building. The second floor of the southwest expansion would tie
into the Easy Street trail, allowing direct slope access. The expansion to the northeast would tie
into the existing grade. The east-end terminal of the proposed Pulse Gondola/people mover
(Figure 2-5, D7) would be incorporated into the facility's northeast expansion. A portico for
supply deliveries, emergency vehicles and shuttle drop-off/pickup would be developed on the
northwest side of the expanded building, encompassing an additional 7,500 sq. ft.
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Planned function/amenities for this expanded facility include: a deck and outside grill area;
expanded food service/kitchen/loading dock; barllounge; nursery/day care; teen/children's area;
expanded restrooms; Pulse Gondola/people mover access/egress/circulation; retail;
administration; ski-check and day lockers; skier services; mUlti-purpose rooms; information and
ski school areas; circulation and waiting areas; and mechanical/storage.
A portion of the northeast expansion would be utilized for proposed winter ice skating
(Figure 2-4; D3) and summer recreation operations. Planned summer functions include in-line
skate rentals, mountain bike rentals, ticketing for lift-serviced mountain biking and the alpine
slide (Figures 2-4 and 5; C17) and an interpretive kiosk for hiking and mountain biking activities.
Small Trapper's Cabin - A small trapper's cabin (500 sq. ft.) would be constructed on the south
side of the Children's Pond, built partially into the hill (Figure 2-5: D2). This cabin would serve
as an educational program and interpretive center.
Outdoor Skating Rink - A lighted outdoor skating rink (approximately 50 by 100 ft.) would be
developed in conjunction with the expansion of the Last Chance Mining Camp (Figure 2-5; D3).
The rink would be located to the east of the northeast expansion area, within the footprint of the
existing ball field. During summer operations, the rink would be utilized for in-line skating and
other surface oriented activities. Skating services (i.e., rentals, sharpening, etc.) and ice
grooming machine storage would be provided within the northeast expansion of the Last Chance
Mining Camp.

Mooobeam/Eagle Express Base Areas
Three new skier support facilities and other support projects would be constructed under
Alternative 2 within the MoonbeamlEagle Express base areas:
Resort Operations Center - An 18,000 square-foot three-story addition to the existing Resort
Operations Center Building (6,000 sq. ft. footprint) would be constructed northeast of and
adjacent to the existing Vehicle Maintenance Building and accessed through the Moonbeam base
parking lot (Figure 2-5, C 1-3). In addition, a 6,000 sq. ft. third story would be added to the
existing maintenance building, resulting in a total expansion of 24,000 sq. ft. of new space. The
Resort Operations Center would house all operational functions that currently reside in the Main
Lodge (to be demolished in 2002 or 2003), plus be designed to meet space requirements for
operations and skier services that have been identified as deficient. Specifically, the Operations
Center would accommodate a cormnissary, warehouse, ski patrol, first aid and medical clinic,
communication center, employee lockers and lounges, mountain operations, maintenance, resort
operations, utility center, and employee housing. A 4,000 sq. ft. Salt Lake County Fire Station
would also be incorporated into this building. In addition, a 4,900 sq. ft. helicopter landing pad
would be constructed on the roof of the expanded Vehicle Maintenance/Resort Operations Center
building. An elevated ski-way would be constructed to connect the landing pad and Operations
Center to the Easy Street ski run.
Moonbeam Center - A 10,000 sq. ft. two-story addition to the Moonbeam Center would be
constructed adjacent to the southeast side of the existing building (Figure 2-5; C5). The
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expansion would connect to the mid-point area of the proposed Pulse Gondola (from the second
story), provide a drop off and pickup area for mass transit/high occupancy vehicles and
associated general skier space. The expansion would be of similar architectural style as the
existing building. With the addition of the Pulse Gondola, additional skier space needs for food
serviceslkitchen, day care, etc. are proposed to be moved to the Last Chance Mining Camp,
thereby reducing congestion and improving space utilization at the Moonbeam Center. These
changes, in combination with the ski school staging area and relocation of the Moonbeam II
lower terminal, would improve skier movement and circulation in this space-limited base area.
Eagle Express Day Lodge - A 5,000 sq. ft. lodge with restrooms, ticketing, telephones, and a
snack bar, would be constructed near the Eagle Express lift bottom terminal (Figure 2-5; C4).
This lodge would replace the services provided in two existing buildings in the area that are
scheduled for removal. The lodge would be connected to the BCC sewer by a line that would
extend from the proposed Eagle Express Day Lodge through the Moonbeam parking lot,
connecting with the existing sewer line in front (north) of the Moonbeam Center. A sewer pump
station would be installed in the Eagle Express building since it is not reasonably feasible to
gravity flow wastewater from this location. In addition, a 2,500 sq. ft. west terminal for the Pulse
Gondola and a 2,500 sq. ft. south terminal for the West End lot lift would be constructed to the
north and attached to the Eagle Express building. While most of this lodge would be on private
land, about 1,000 sq. ft. of the Pulse Gondola terminal would be on NFS land.

2.4.2.2

Ski Lifts

Under Alternative 2, the total number of lifts and "people movers" would be increased from 8 to
14 (including the Magic Carpet) and design uphill capacity would increase from 11,450 pph
(8,244 practical operational capacity) to 18,550 pph (12,566 when adjusted as above and
eliminating those lifts that would not increase CCC), an increase of approximately 62% in
operational uphill capacity. Three existing lifts (Moonbeam II, Apex and Powderhorn), would be
replaced with high-speed detachable quads and three new, fixed grip, double chairlifts
(Honeycomb, Sol-Bright and Redman) would be constructed. These changes would increase the
practical operational CCC of the ski area by approximately 1,280 SAOT, from 4,090 to 5,370.

Upgraded Lifts
The Apex lift would be replaced by a high-speed detachable quad in its current alignment. The
top terminal would be lowered by approximately 20 ft. to improve the unloading conditions for
skiers/snowboarders (the existing unload area is uncomfortably steep for beginners). This
upgraded lift would allow for better dispersion of skiers from the Village base. The Apex lift
would continue to provide access to the Moonbeam area, as well as serve intermediate ski terrain.
Its design uphill capacity would increase from 1,200 to 2,400 pph while its actual operational
capacity would increase from 798 to 1,710.
The Moonbeam II fixed-grip triple chairlift would be replaced by a high-speed detachable quad
in a slightly modified alignment (Figure 2-4 and 5; CI0). The bottom terminal would be moved
approximately 200 feet to the west and the top terminal would be moved about 300 feet uphill
and to the southeast of the existing top terminal. This realignment would reduce congestion in
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the Moonbeam base area and provide improved unloading and reduced congestion at the top
terminal. The upgrade to a high speed quad would meet the increased demand for novice and
intermediate terrain in this area. Moonbeam's design uphill capacity would increase from 1,800
to 2,400 pph while its practical operational capacity would increase from 810 to· 1,710 pph.
The Powderhorn fixed-grip double chairlift would be replaced by a high-speed detachable quad
in its current alignment, with the same bottom terminal location and a slightly modified top
terminal (lowered by about 20 ft.) (Figure 2-4; D9). Design lift capacity would increase from its
current 1,100 pph to 1,800 pph while its practical operational capacity would increase from 998
to 1,710 pph. Originally constructed in 1976, the Powderhorn lift has nearly outlived its lift life
expectancy. The proposed upgrade would improve skier distribution from the Village base area
and circulation requirements of skiers/snowboarders.
New Lifts (Chairs, Surface and Pulse Gondola)

The Honeycomb Return lift would be constructed on private land, as described under Alternative
1 (see Figure 2-4; E5). Solitude would make improvements to the Honeycomb Return trail on
private and NFS lands for lift construction, emergency and maintenance access. This lift would
have a design capacity of 1,200 pph, but, as discussed previously, would not contribute
significantly to resort CCC.
Solitude would construct the Redman double chairlift in the Redman Hill area, east of the
existing Main Lodge (Figure 2-4; E2). The lift would have an approximate length of 1,200 ft.
and a vertical rise of 120 ft. Lift-line clearing would occur as part of the construction for the
associated trail. The lift would access new beginner terrain, have a design uphill capacity of
1,200 pph and a practical operational capacity of 960 pph.
The Sol-Bright lift was originally proposed by Brighton Ski Resort (Figure 2-4; D8). It was later
incorporated into Solitude's MDP because its alignment was entirely within Solitude's permit
boundary. This lift would be a fixed-grip double chairlift, with the base terminal located
approximately 400 ft. below and to the northeast of Twin Lakes reservoir and the top terminal
located about 1,200 ft. below the Summit lift top terminal. The lift would have an approximate
length of 2,500 ft. , a vertical rise of 450 ft and a design lift capacity of 1,200 pph. As with the
Honeycomb lift, the Sol-Bright lift would be an internal lift that would not contribute
significantly to Solitude's CCC.
A two-stage Pulse Gondola (people mover) would be installed from the west end of the expanded
Moonbeam parking lot/Eagle Express Day Lodge (Figure 2-5; C14; C15) to the Last Chance
Mining Camp (Figure 2-5; Dl), with a midway terminal located at the Moonbeam Center (Figure
2-5; C5). The gondola would have a total length of about 3,150 ft. A pulse gondola would
employ a technology similar to the tram at Snowbird, and is called a jig-back system. In the case
of the pulse gondola, a tight grouping ofgondola cars (typically four to eight cars) would move
to and from each base area as a "pulse. " Each pulse would originate at LCMC and Eagle with
Moonbeam as the midway point. Tower height and spacing would be similar to a conventional
chairlift..
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At present, the Moonbeam lot is the highest demand day skier parking area. After completion of
the Village at Solitude, nearly all day skier parking will occur in the Moonbeam parking lot.
However, the west end of the Moonbeam lot is beyond what most users would consider a
comfortable walking distance (over 1,000 ft.) to the Moonbeam Center. In addition, the
Moonbeam/Eagle and Village base areas are nearly 1 mile apart by highway, which poses
problems, particularly for beginner and low intermediate skiers/snowboarders, in meeting skiers
needs. The proposed Pulse Gondola would provide an important link between all major base
area facilities. This lift would be used as a "people mover" and would not increase the SAOT (or
CCC) of the resort. The Pulse Gondola is designed to:
•

Improve resort access for beginner and low intermediate skiers/snowboarders parking at
the west end of the Moonbeam lot (use of the Eagle Express is not appropriate for lower
ability levels);

•

Reduce the need for an inter-resort shuttle (most likely via SR 190;

•

Improve access associated with Solitude's base areas separation of approximately 1 mile
and widespread distribution of the mountain lift system;

•

Maximize use of the day skier parking, mass transit and the Village base area/Last
Chance Mining Camp facilities, eliminating some of the need for duplicate facilities; and,

•

Provide egress from west side terrain in the event the Eagle Express in not running.

In addition, a surface lift/conveyance in the form of a "magic carpet" would be installed on a 50
ft. by 100 ft. low gradient slope just west of the Last Chance Mining Camp (Figure 2-5; Cll).
Magic carpets are designed to transport fIrst time and beginner skiers/snowboarders up gentle
inclines. The top of the magic carpet would provide access to the Easy Street trail as well as the
Last Chance Mining Camp. While the Magic Carpet has a design capacity of 1000 pph, its
100-foot length and the small area it serves (5,000 sq. ft. of beginner terrain) allows only minimal
operational capacity. It therefore would not contribute signifIcantly to the resort CCC.

Finally, a low profIle, double chair would be constructed to transport skiers from the proposed
West End parking lot to the Eagle Express base area (Figure 2-5; F2). This lift would be used
strictly as a "people mover" and would not increase the SAOT (or CCC) of the resort.

2.4.2.3

Ski Trails

Under Alternative 2, Solitude would construct two new trails and modify three existing trails on
NFS lands in order to reduce congestion, improve skier flow, better utilize specific areas, and
improve skier safety. Solitude could also undertake trail modifIcations on its private property, as
identifIed in Alternative 1.
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New Trails
Solitude would construct a new trail west of the Northstar trail, starting near the top of the
Sunrise lift and terminating at the Deer Trail (see Figure 2-4; E3). The trail would run
approximately 1,500 ft., with an average width of 120 ft. and average grade of30%. The new
trail is designed to reduce congestion on surrounding trails and improve utilization of the Sunrise
lift by providing additional groomable intermediate terrain.
Solitude would also construct a 200-ft. wide by 1000 ft. long beginner trail adjacent to the
proposed Redman lift to provide additional terrain for beginning skiers (see Figure 2-4; E2). The
trail would have an average grade of 12% and a vertical drop of 140 ft. Clearing of small brush,
scrub aspen, and conifers would be required, but these would be by flush cut with no major
ground disturbing activities needed. This trail would provide needed additional first time skier
terrain. Currently, the Link lift and associated terrain is at or near capacity on many days of the
skiing year. An additional "easiest" run would help beginners by offering new terrain and added
variety.

Trail Modifications
In addition to numerous trail modifications on private land noted under the No Action
Alternative, several other existing trails located at least in part on NFS lands would be modified
under Alternative 2. In order to better accommodate lower intermediate and beginner skier
abilities, selected areas on Fleet Street and Fluid Drive on private and NFS lands would be
modified with cut and fill with minimal tree removal (Figure 2-1, C8).

Solitude would also make selected terrain improvements near the top of the Apex lift. These
improvements would include terrain modifications between Fleet Street and Diamond Lane and
rock and stump removal on the upper north side of Apex and upper Alta Bird (Figure 2-4, C9).
These modifications would provide improved circulation and better accommodate skiers and
snowboarders (particularly beginners and low intermediates) exiting the Apex lift and merging
with higher-level skier traffic from and on Diamond Lane.
One section of the Sol-Bright trail, (9c) on NFS lands, located down trail and closer to the
Sunrise lift, would require cutting and filling of approximately 200 linear feet of the existing trail
and possibly installing a culvert to create a consistent grade through an intermittent stream gully
area (see Figure 2-4; C7). Three other sections (9a, 9b and 9d), located on private lands, would
also be modified, as discussed under Alternative 1. These improvements would enhance the
accessibility of the trail to beginner and lower intermediate skiers and improve utilization of the
interconnect with the Brighton Ski Resort.

Night Lighting
Under Alternative 2, Solitude would install night lighting on selected Nordic trails and lifts and
downhill trails in the base area. Approximately 6 km of the existing Nordic trail system would
be lighted for night skiing, including trail segments adjacent to Solitude Village', portions of
Redman campground (Big Redman, Little Redman and Larkspur loops), and trail segments
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around Silver Lake at Brighton (Silver Lake and Lake Flat loops) (Figure 2-4, D5). Night
lighting would also be installed on the proposed Redman lift and trail, lower Main Street (i.e.,
Village base area), lower Sunrise area and on the Link lift and Easy Street (Figure 2-4, D6). In
most areas, utilities would be buried in existing trail and/or lift alignments. Low voltage, state-_
of-the-art lighting would be utilized. Lighting fixtures would be attached to lift towers, free
standing poles or adjacent trees, as appropriate, and would be removed from the Nordic trails
during the non-skiing season. Ninety percent of the night lighting on the Nordic trails and all of
the lighting on the downhill trails would be on NFS lands.
Forest Stand Thinning West of Challenger - The densely forested area from just above and to the
west of the top of Challenger to just short of the bottom of the Challenger Trail would be thinned
to promote forest health and vigor (Figure 2-4~ D10) in a manner consistent with the Forest
Vegetation Management Plan. Density of trees is increasing in this area, causing overcrowding,
competitive stress and risk of insect infestation. Thinning the stands adjacent to the Challenger
run would promote stand vigor and wind frrmness as well as visually softening the linear contrast
between the existing trail edge and adjacent dense timber stand. Thinning in this area may
provide enhanced gladed skiing opportunities within the ski area permit boundary.

2.4.2.4

Transportation

Under Alternative 2, several transportation projects would occur. These include modifications to
both Solitude's internal and external roads as well as parking lot reconfiguration and additional
facilities to accommodate mass transit and high occupancy vehicles.

Village Base Area
The Village entry road has been realigned on private land, as described under Alternative 1.

Moonbeam Base Area
The Moonbeam base area entry road would be widened from the existing 32 feet to 44 feet, in
order to provide safe and efficient ingress and egress to SR 190 (Figure 2-5; C16). This width
would accommodate three lanes (one entry and two exit) and a pedestrian walkway. The existing
culvert would either be extended or replaced entirely, but there would be no change to existing
stream gradient. Fish passage would still be prevented due to the large vertical drop at the
downstream end of the culvert.
The existing mountain road between the Moonbeam Center and the Last Chance Mining Camp
would be improved (Figure 2-5; C12) . . Under this proposed action, the existing 14-20 ft. wide
road would be widened and re-paved, where necessary, to a uniform 20 ft. to meet Salt Lake
County public safety fire standards. The 100-ft. section closest to the Moonbeam parking lot
would be relocated to the north by up to 25 ft. to accommodate a small expansion of the lower
Easy Street/Link lift bottom terminal area (Figure 2-5, F1). Congestion is severe in this area at
times which reduces access to the lift. A tum-a-round/drop-offwould be constructed on the
north side of the expanded Last Chance Mining Camp. These modifications would improve
internal connectivity and enhance the functionality of service, supply and emergency vehicle
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access to the Moonbeam Center, the expanded Vehicle MaintenancelResort Operations Center
building and the Last Chance Mining Camp.
In addition, this service road became part of the legal right-of-way to the Giles Flat property
owners that are located south of Big Cottonwood Creek. The Forest Service had been in
discussions and negotiations with Solitude and Giles Flat residents for more than S years to
facilitate legal and recordable rights-of-way for Giles Flat property owners. The Forest Service
granted a Private Road Easement to the Giles Flat Water Users Association in November 2001,
for the section of the mountain road from the Big Cottonwood Highway (SR 190) to the Last
Chance Mining Camp to provide a legal and recordable right-of-way for the Giles Flat property
owners on the south side of Big Cottonwood Creek. Solitude's use, as well as current nonvehicular public use of this existing road would not change as a result of an issuance of the
Private Road Easement. However, widening of the existing road would not be permitted under
the issuance of the Easement. This could only be permitted by a decision as part of this updated
MDP.

Parking
Under Alternative 2, parking in the Village would be the same as under Alternative 1 (2.26
acres). The Moonbeam parking lot would be reconfigured and extended on public and private
land (Figure 2-S; CIS). The size of the reconfigured lot would increase from its existing S.19
acres to 8.07 acres by extending the existing lot slightly to the north on public land (0.S1 acres)
and to the west on public and private land (2.37 acres) (0.49 acres of existing and proposed space
would be devoted to mass transit drop-off/pick-up at the Moonbeam Center and the Eagle
Express day lodge). The western end of the lot (located primarily on private land) would be
developed into a ground level lot (approximately 1.S acres) adjacent to the Pulse Gondola
terminal and the Eagle Express Day Lodge. The existing sedimentation pond would be retained
in its current location. Solitude would be required to prepare and submit a snow removal and
storage plan to the Forest Service for approval prior to implementation of the proposed parking
expansion plan
A new Mass Transit Drop-off Center would be constructed adjacent to and incorporated into the
redesigned Moonbeam Center (Figure 2-S; CS). This proposed action is intended to maximize
convenience for mass transit riders, thereby encouraging mass transit participation. In addition, a
mass transit drop-off in this location would help maximize the efficiency and utilization of the
Moonbeam Center and the last Chance Mining Camp, given the ability of the proposed Pulse
Gondola to move people between the widely dispersed base areas. An additional mass transit
drop-off/pick-up area would also be incorporated into the improved Eagle Express base area.
A new buslhigh occupancy vehicle parking lot would be constructed adjacent to SR 190 and the
Moonbeam access road (Figure 2-S, C14), located entirely on NFS lands. Occupying
approximately 1.44 acres, this lot would connect directly to SR 190. Berms would be
constructed between the lot and SR 190 to minimize the visual impact of the lot.
Finally, a new 3.39 acres parking lot (West End lot) (Figure 2-S, F2) would be constructed on
NFS land between Big Cottonwood Creek and SR 190, opposite the Eagle Express base area.
Description of Alternatives

2-35

Solitude MDP Update Final EIS

Chapter 2

This lot would connect directly to SR 190. A low profile, double chair would provide access to
the Eagle Express base area.

Total SkierlDay User Parking
Under Alternative 2, total parking for skiers, buses and other users (backcountry, Silver Creek
residents) would be 14.67 acres, including 2.26 acres available to skiers in the Village. This total
is about 3.18 acres more than was available at Solitude in 1994 and is intended to better serve
other users (buses, high occupancy vehicles, backcountry, etc.) without sacrificing day skier
parking. Approximately 0.49 acres of additional existing and proposed parking area would be
devoted to mass transit drop-off/pick-up.

Highway AccelerationlDeceleration Lanes
Acceleration/deceleration lanes would be constructed on SR 190 within the UDOT right-of-way
in the vicinity of the Moonbeam access road and the mass transitlhigh occupancy vehicle parking
lot (Figure 2-5, CI6). The Proposed Action, which has been reviewed, modified and accepted by
UDOT, would incorporate the following:
•

For westbound (downhill) traffic exiting the Moonbeam lot - a center acceleration lane of
approximately 350 feet, plus 500 to 660 feet of taper into the existing single downhill
lane;

•

For westbound (downhill) traffic entering the Moonbeam lot - a center deceleration lane
of approximately 200 feet;

•

For eastbound (uphill) traffic entering the Moonbeam lot - a right-turning deceleration
lane of approximately 300 feet, tapering from the existing uphill lane;

•

For eastbound (uphill) traffic entering the mass transitlhigh occupancy vehicle lot - a
right-turning deceleration lane of approximately 200 feet, tapered into the existing uphill
lane.

The proposed downhill acceleration lane would improve egress from the Moonbeam lot and
downhill traffic flows while the deceleration lanes would improve traffic flows by removing
turning vehicles from the through lanes.
2.4.2.5

Snowmaking

The existing snowmaking system would be expanded on public and private lands to provide
snow coverage on up to 250 acres of trails and selected high-use areas of the mountain (Figure 23). Alternative 2 would include all snowmaking improvements described in Alternative 1 on
private lands, including expansion of storage capacity in Lake Solitude. In addition, all existing
above-ground piping (9,500 ft.) and an additional 10,000 feet of pipe would be buried on NFS
lands. As in Alternative 1, it is recommended that no pipes be buried on the steep sections of
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trails that emanate from Eagle Ridge (on private land), including Diamond Lane, Gary'.s Glade,
Olympia, SerenitylF.I.S., and Rumble. The system would also include underground hydrants,
portable snowmaking machinery, and the installation of a diversion weir and pump station across
and adjacent to Big Cottonwood Creek near the Vehicle Maintenance Building. A combination
of airless and air/water snow guns would be used. Snowmaking at Solitude has been used to
provide additional coverage to high traffic areas and increased coverage during the early season.
Expanding the system has been a priority for Solitude, in order to provide a safer and more
enjoyable early season ski experience and to reduce wear on snow grooming equipment.

Expanding the holding capacity oflake Solitude is proposed to be achieved through dredging
and/or raising the dam. Dredged material would be placed at the toe of the slope below the
Lake Solitude dam.
The snowmaking system would use water from Lake Solitude and Big Cottonwood Creek to
make snow. The diversion weir would be designed to only allow withdrawal of water from the
creek when streamflow was in excess of minimum stream flow level (set at 2 cubic feet per
second (cfs), pending results of an instream flow study, mitigation measure AQU-3) sufficient to
protect fish and aquatic resources. Solitude would pump water to Lake Solitude for storage and
would utilize gravity feed and a booster pump to pressurize the snowmaking lines.
Specifically, Solitude would bury existing above-ground lines located on NFS lands in the
following sites: south of the Moonbeam parking lot, Easy Street, Tude Dudes, Main Street, Alta
Bird, and Deer Trail. Solitude would also expand its snowmaking system on NFS lands on the
following trails in the Moonbeam area: Sensation, Last Run, Hal's Hollow, Post Card, Shady
Lane, lower Serenity, and Same Street.
2.4.2.6

Summer Recreation Opportunities

Alternative 2 would increase the number of summer recreational opportunities available within
Solitude's permit area. Solitude would construct a new 6.2-mile section of trail, on both private
and NFS lands (Figure 2-4; EI6). The trail would follow an existing trail section from the
Village base area, traversing the lower mountain to the Honeycomb Return trail, and utilize the
existing road up to the mouth of Honeycomb Canyon. The new trail would be constructed at an
average grade of 7% to the top of the Summit lift and Honeycomb Canyon. From the top of
Honeycomb Canyon, the trail would follow existing mountain roads and trails, including the
alignment of the Sol-Bright trail down past Twin Lakes and around Evergreen ridge, connecting
back into Solitude' s existing trail system near the Sunrise lift. Existing biking and hiking
services and opportunities would continue, as described under Alternative 1.
Under Alternative 2, Solitude would construct and operate a permanent, concrete, two-track
Alpine Slide (Figure 2-4 and 5; CI7). The slide would be approximately 4,500 feet in length,
with a vertical drop of 820 feet and an average grade of 18%. The slide would be accessed from
the Sunrise lift and wind its way down the mountain, generally following the North Star trail
alignment and terminating near the Sunrise lower terminal. Portions of the track cross ski trails
and would be removed prior to snowfall and the beginning of the ski season. The track would
also cross hiking and mountain bike trails in four separate locations. The slide would be bridged
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at these crossings to permit continued use of the trails. This alpine slide location provides
increased operating efficiencies by allowing use of only one lift for all summer operations.
The outdoor skating rink, as discussed previously, would be constructed adjacent to the Last
Chance Mining Camp. During the summer, the rink would be used for in-line skating and other
hard-surface oriented activities.

2.4.2.7

Administration

Under Alternative 2, Solitude would combine its Nordic and alpine permits under a new ski area
term permit for up to 40 years. The current Nordic permit is valid for 15 years and expires in
2008. The Nordic and alpine operations would still have separate area use boundaries within the
combined permit boundary. These internal boundaries would be subject to all applicable Forest
Plan direction, including direction on potential expansion. A Forest Plan amendment would be
required for any alpine permit boundary expansion beyond the existing alpine permit area
boundary (see Section 1.6.1.1, #1).
In addition, Solitude would implement the Forest Vegetation Management Plan (Long 1977) on
NFS lands. This plan could also be implemented on private lands, with approval from Salt Lake
County. The plan is available for review at the Salt Lake Ranger District.

2.4.2.8

Utilities

Under Alternative 2, Solitude would make several improvements to its utility infrastructure.
Solitude would bury utility lines, as defined by site plans, to provide electrical, sewer, telephone,
propane, water and data transmission services to all proposed buildings on NFS lands. Where
possible, existing utility corridors would be used. In addition, two sections of above-ground
Utah Power transmission line would be buried within existing Utah Power easements, including:
1) from the Giles Flat property line to the Easy Street trail, south of the Maintenance Building
(approximately 600 ft.); and 2) from the bottom edge of Last Run (near the proposed Moonbeam
II lower terminal) to the bottom east edge of the Shady Lane trail (approximately 500 ft.) (Figure
2-5, D4). These two above-ground transmission lines are the only Utah Power up/down canyon
transmission lines that remain above ground within Solitude Mountain Resort. Burying these
lines would enhance the visual character of base area lands within Solitude's SUP and provide an
improved and more reliable canyon power delivery system. Also, two ten-foot satellite dishes for
television reception and an electrical distribution center would both be located adjacent to the
Vehicle Maintenance/proposed Resort Operations Center (Figure 2-5, Cl).

Domestic Water
Water demand and delivery would remain similar to Alternative 1. The 14-inch water line,
installed in 1996, will deliver enough culinary water for all planned development of facilities on
public and private lands. The Eagle Express Day Lodge, Moonbeam Center Expansion, Resort
Operations Center Building and Last Chance Mining Camp expansion would all be located
within close proximity to the existing water line.
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Sewage Treatment and Surface Water Runoff
As with Alternative I, all sewage generated at the Resort under Alternative 2 would be connected
to the Big Cottonwood sewer system and eventually treated at sewage treatment plants in Salt
Lake City. A new sewer line extension would be installedlburied within the existing Old County
Road alignment, connecting to the existing sewer main in the Old County Road. This sewer line
extension would be sized to serve Giles Flat property owners and Solitude property north of
Giles Flats.
In addition, a drainage system for surface runoff would be installed/buried in the Old County
Road and would be connected to a new sedimentation pond located just south of the Old County
Road (Figure 2-5, DII). This system would be sized to serve Solitude's existing and future
roads, parking areas and building areas on private land within Solitude Village. The intent of this
system would be to comply with Salt Lake County code and Forest Service Conservation
Management Practices and to minimize sedimentation to Big Cottonwood Creek. The drainage
system would be installed in previously disturbed areas (Le., roads and parking lots). The
sedimentation pond, located entirely of National Forest System lands, would be constructed on
undisturbed land, potentially impacting about 4,200 sq. ft. of land.

Electricity Requirements
Utah Power would continue to supply electricity to Solitude. As noted in Alternative I , Utah
Power has stated that power is adequate to meet all electrical needs under Alternative 2.

Emergency Services
Police - Police service would be the same as described under Alternative I.
Fire Protection - A new Salt Lake County full-time, professionally-staffed fIre station would be
included as part of the proposed Resort Operations Center Building (Figure 2-5; C3). The station
would also house a full-time paramedic and rescue response unit. This station would meet the
growing needs of upper BCC and reduce the response time to under ten minutes for all of upper
BCC areas.
Medical Services - The new fIre station and paramedic unit would provide full-time, quick
response for any type of medical emergency. Serious injuries at the ski resort, in the
backcountry, or on the highway could be more efficiently air-lifted from the prop<?sed helicopter
pad. This would often reduce the need to close the road or cordon off traffIc, either skiers or
vehicles, while landing an emergency helicopter. Ambulance service would be the same as
described in Alternative I, but emergency response times would be signifIcantly reduced.

2.4.2.9

Avalanche Control

Under Alternative 2, avalanche control would continue, similar to that of Alternative I.
However, the frequency and intensity of avalanche control activities would increase somewhat in
areas accessed by the Honeycomb Return lift and areas above the Sol-Bright trail.
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2.4.3

Alternative 3

Alternative 3 represents a Modified Proposed Action Alternative developed specifically in
response to issues, concerns, or new information raised by near-resort residents during the
scoping, analysis and DEIS review and comment processes. These issues are primarily related to
the human environment including noise, visual resources, transportation, socio-economics and
"urbanization." Alternative 3 is designed to meet Solitude's purpose and need to the greatest
extent possible, while reducing impacts to the near-resort physical and human environments.
Accordingly, most actions proposed in Alternative 2 that have or are perceived to have
significant impacts to near-resort residents have been modified or eliminated from consideration
under Alternative 3 (Figures 2-6 and 2-7).
Under Alternative 3, Solitude's comfortable carrying capacity (CCC), as defmed by Forest Plan
methods, would increase from the current 5,725 SAOT to 9,375 SAOT, an increase of about
64%. However, Solitude's practical operational CCC would only increase from 4,090 SAOT, to
5,490 SAOT, reflecting an increase of approximately 34%. The Resort's permit boundary would
be expanded by 18 acres (to 1,436 acres) to include the Redman lift and trail and the buslhigh
occupancy vehicle parking lot. The West End parking lot would not be permitted under
Alternative 3.

2.4.3.1

Support Facilities

Under Alternative 3, support facility improvements would be similar to those of Alternative 2,
except that no change to the Last Chance Mining Camp would be permitted. Alternatively, skierrelated services proposedfor Last Chance would be transferred to the Moonbeam Center and to
the new Eagle Express base lodge. Specifically:

There would be no changes to the Last Chance Mining Camp. Neither the Pulse Gondola nor
the outdoor skating rink would be constructed on NFS lands.
The proposed Moonbeam Center expansion would be redesigned to incorporate some of the
skiers service that were proposed for the Last Chance Mining Camp. Although the Pulse
Gondola would not be permitted in Alternative 3, the space allocated to the gondola in
Alternative 6 would be used for additional skier services. Total new floor space would be 21,000
sq. ft. in a three-story structure, with a footprint of 17,000 sq. ft., including 5,600 sq. ft. for a
proposed mass transit drop-off plaza. The building would be sided in stone and stucco and
would contain a stair tower and rooftop observation deck. The height of the proposed new
building would be about 41 ft. (compared 31 ft. for the existing Moonbeam Center) with the top
of the stair tower reaching 82 ft. With the continued development of Solitude Village, it is
expected that the Moonbeam Center would become the main entrance to the resort for nearly all
day and mass transit users. This expansion (in combination with the relocation of the Moonbeam
IT bottom terminal) would reduce congestion in the Moonbeam base area, provide needed
services for the skiing public and improve the operating efficiencies of the Moonbeam Center
and the entire resort.
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The Eagle Express day lodge would the same as in Alternative 2 except that the space allocated
for the Pulse Gondola and West End parking lift would be re-assigned for providing additional
skier services. Total space and footprint of the building would be the same as in Alternative 2.
All other proposed structures would be the same as in Alternative 2.

2.4.3.2

Ski Lifts

Under Alternative 3, Solitude's total number of lifts would increase from eight to twelve and
design uphill capacity would increase from 11,450 pph (8,244 practical operational capacity) to
18,750 pph (12,408 practical operational capacity), reflecting an increase of approximately 51%
in practical operational capacity, slightly less than Alternative 2. Three existing lifts would be
replaced by high-speed detachable quads (Moonbeam, Apex and Powderhorn) and three new
chairlifts (Redman, Honeycomb Return, Sol-Bright) would be constructed. These changes would
increase the resort's practical operational comfortable carrying capacity by approximately 1,400
SAOT, from 4,090 SAOT to 5,490 SAOT, slightly greater than Alternative 2.
While similar to Alternative 2, improvements to the lift system under Alternative 3 would have
the following differences:
Apex Lift - The Apex lift would be upgraded to a high-speed quad, as proposed in Alternative 2,
except the lift would be required to be top-driven to minimize noise to near-resort residents.
Magic Carpet - The Magic Carpet would not be permitted under Alternative 3.
The West End parking lot access lift and the Pulse Gondola would not be constructed.

The West End lift (from the Eagle Express base area to near the Roundhouse Restaurant) would
be constructed as an alternative to the Pulse Gondola. This lift would provide uphill
transportation and mountain access to lower ability skiers and boarders, for whom use of the
Eagle Express is inappropriate. This would provide access for all skiers and boarders to the
entire lower mountain base area, including the Moonbeam Center, Last Chance Mining Camp
and the base area from the far reaches of the Moonbeam parking lot. The West End lift would
also provide access to the majority of the Resort's lower intermediate terrain. With a design
capacity of 1,200 pph, the West End lift would only achieve a practical operating capacity of
about 342 pph, due to location and resulting access restrictions.

2.4.3.3

Ski Trails

Under Alternative 3, improvements to Solitude's ski trail network would be similar to
Alternative 2, designed to reduce congestion and improve skier flow, skier safety, and utilization
of specific areas, except for the following:
Night Lighting on Alpine and Cross Country Trails - No night lighting would be permitted,
except as necessary for safe use of base area facilities.

Description of Alternatives

2-41

I

Alternative
Three

I

.. - -.. ---.J

Legend
C7.

Sol-Bright Trail Work

CB . Fleet Street! Fluid Drive
C9.

Apex Trail + Lift

ClO. Moonbeam Replacement
DB.

Sol-Bright Lift

D7.

West End Lift

D9.

Powderhorn Replacement

DlO. Forest Stand Thinning
E2.

Redman Lift and Trail

E3.

New Trail

E5 .

Honeycomb Lift + Trail

E6.

Sunrise Terminal

E7.

Summit Lift

EB.

Eagle Express Terminal

E9 .

Upper Little Dollie

EIO. North Star
Ell. Upper Serenity

-_/

E12. Same Street
E14. Lake Solitude Reclamation
E16. Mountain Bike Trail*

,,- /
(

/-_~_I

I

.'

/1:::':....... j TraIls
MO\1lltaID Bike

/

/

I

, ., ......

-/

Project Code

(* conceptual alignments)

)

Q] NFSLands
Figure 2-6

~

Permit Boundary

[IJ

~Sed Project

lHlS MAP DOES NOT REPRESENT A SURVEY PERfORMED ON lHE GROUND
ALI. PROPOSED ELEMENT lOCA nONS ARE APPROXIMATE.
•

Solitude Mountain Resort
lVIDP Update
NORTH

8~~

Alternative
Three

•

Base Area
Legend
Cl.

Resort Operations Center

C2.

Helicopter Pad

C3.

Fire Station

C4.

Eagle Express Lodge

CS.

Moonbeam Expansion

C6.

Satellite Base Station

C9.

Apex Upgrade

CIO. Moonbeam Re-Align.
e12. Mountain Roads
C13 . Mass Trans. Center
C14. High Occupancy Lot
CIS

Resort Entry Road

CIS. Parking Lot Expansion
C16. Highway Improvements
01.

Last Chance Mining Camp

02.

Small Trapper's Cabin

04.

Utah Power Line Burial

07.

West End Lift

09.

Powderhorn Upgrade

011. Drainage System

Village at Solitude
Parking Areas

\

Eagle Express Day Lodge C4

\
\

---~

r----------"'

------,

------~,

THIS MAP DOES NOT REPRESENT A SURVEY PERFORMED ON THE GROUND.
ALL PR OPOSED ELEMENT LOCAT10NS ARE APPROXIMATE.

F1.

o

C14

o.,<;F·F>

Ski School Staging

E16. Mm. Bike Trail

Moonbeam Center

\
\

\
\

Electrical Distr. Center

E4.

E13. RVHook-ups

friw~_.ErJ).jleIt)!.----

\

E1.

~

,,//

Lower Easy Street

/;0"
Salt Lake

,,/"

,

~

'" '"
,

Figure 2-7

,

',,-

Solitude Mountain Resort
lV:1DP Update
NORTH

~~~

Chapter 2

Solitude MDP Update Final EIS

2.4.3.4

Transportation

Under Alternative 3, transportation improvements would be similar to those described under
Alternative 2, except for the following:
Mass Transit Center - The mass transit center would be designed to be an integral part of the
Moonbeam Center expansion.
Parking - The West End parking lot would not be constructed. Total parking available to skiers
would 11.28 acres (0.21 acres less than what existed in 1994), with 0.49 acres devoted to mass
transit drop-off/pick-up.

2.4.3.5

Snowmaking

hnprovements to the snowmaking system would be identical to those described in Alternative 2
(see Figure 2-3).

2.4.3.6

Summer Recreation Opportunities

Under Alternative 3, expansion of summer recreation opportunities would be similar to
Alternative 2 except that neither the alpine slide nor the outdoor skating rink would be pennitted
on NFS lands. As noted under Alternative 1, additional recreational opportunities could be
provided on private lands.

2.4.3.7

Administration

Under Alternative 3, Solitude would combine its Nordic and alpine pennits under a new ski area
term pennit for up to 40 years, as described in Alternative 2. In addition, Solitude could
implement the Forest Vegetation Management Plan on NFS lands and on private lands (with
approval from Salt Lake County).

2.4.3.8

Utilities

Under Alternative 3, Solitude would make several improvements to its utility infrastructure, in
the same manner as described under Alternative 2.

2.4.3.9

Avalanche Control

Under Alternative 3, avalanche control activities would be the same as those of Alternative 2.

2.4.4

Alternative 4

Alternative 4 was developed by the Forest Service ID Team to address the social issues identified
by some visitors to Big Cottonwood Canyon and Canyon residents not adjacent to Solitude.
These issues are primarily related to the human environment including noise, visual resources,
transportation, socio-economics and "urbanization." However, some comments received during
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scoping also stated concerns for the interrelationship between the human environment and the
biological and physical environment as well. Accordingly, actions proposed in Alternative 2 that
have or are perceived to have significant impacts on non-resort residents and Canyon visitors
have been modified or eliminated from consideration under Alternative 4 (Figures 2-8 and 2-9).
Solitude's comfortable carrying capacity (CCC), as determined by Forest Plan methods, would
increase from the current 5,725 SAOT to 7,575, reflecting an increase of approximately 32%.
However, the resort's practical operational CCC would increase from 4,090 SAOT to 5,040, an
increase of about 23%. The resort's permit boundary would not be expanded (remaining at 1,418
acres) because the Redman lift and trail, the bus, high occupancy and other vehicle parking lot
and the West End parking lot would not be permitted.

2.4.4.1

Support Facilities

Alternative 4 would provide similar construction, upgrading, and expansion of support facilities
as described in Alternative 2, except that some of the space allocated to the Pulse Gondola and
West End parking access terminals would not be constructed. Specifically, the Eagle Express
Day Lodge would keep the space originally allocated to the Pulse Gondola terminal but would
eliminate the West End parking access terminal space, resulting in 8,000 sq. ft. of floor space.
The overall footprint would be reduced to 5,500 sq. ft. The floor space for the Moonbeam Center
expansion would be reduced to 16,000 sq. ft. while the overall footprint (including the mass
transit plaza) would be 15,500 sq. ft. No changes to the Last Chance Mining Camp would be
permitted in this alternative. The proposed Resort Operations Center would remain the same as
described in Alternative 2.
No outdoor skating rink would be pennitted on NFS lands. A rink could be constructed on
private lands, with approval from Salt Lake County.

2.4.4.2

Ski Lifts

Under Alternative 4, the total number of lifts would increase from eight to nine. The Redman
and Sol-Bright lifts, the Pulse Gondola and the Magic Carpet would not be permitted. The
Honeycomb return lift, located entirely on private, could also be constructed. While the Forest
Service believes this lift may be inconsistent with the objectives of this alternative, it has no
regulatory authority to prevent its construction. However, no widening of the Honeycomb
Return trail would be permitted for lift construction access on NFS lands.
As an alternative to the Pulse Gondola, Solitude would develop an internal resort ground
transportation system to move people about the resort.
No other new lifts would be constructed. Apex and Powderhorn lifts would be upgraded to highspeed quads in their existing alignments, and Moonbeam IT would be upgraded to a high-speed
quad in a new alignment, as described in Alternative 2. Under Alternative 4, design uphill
capacity would increase from 11,450 pph (8,244 practical operational capacity) to 13,950 pph
(10,821 practical operational capacity), reflecting an increase of approximately 31 % in practical
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operational capacity. The resort's practical operational comfortable carrying capacity (CCC)
would increase by approximately 920 SAOT, from 4,090 SAOT to 5,010 SAOT.

2.4.4.3

Ski Trails

Trail modifications and new trail construction under Alternative 4 would be similar to those of
Alternative 2, with the following exceptions:
New Trail- The new trail from the top of the Sunrise lift to the Deer trail would not be permitted.
Sol-Bright Trail- Same as Alternative 2, except that widening and regrading of the existing top
section of the Sol-Bright trail (9b) may not be consistent with the objectives of this alternative.
Although action 9b is entirely on private land, the Forest Service would recommend that this
section of trail be rehabilitated instead of widened to allow continued summer use, but that most
winter use be shifted to the proposed new section (9a). As in Alternative 2, construction of the
new section of the Sol-Bright trail (9a) from Mill F South Fork pass to above Twin Lakes Dam,
as well as the modification of the two sections below the Twin Lakes Dam (9c and 9d), would be
permitted.
Forest Stand Thinning West of Challenger - Forest stand thinning west of Challenger, as
described in Alternative 2, would not be permitted on NFS lands. Thinning could be undertaken
on private lands with approval from Salt Lake County.
Night Lighting on Alpine and Cross Country Trails - No night lighting would be permitted,
except as necessary for safe use of base area facilities.

2.4.4.4

Transportation

Alternative 4 would provide the same upgrading of transportation and parking related
improvements described under Alternative 2, with the following exceptions:
Parking - Under Alternative 4, neither the Bus, High Occupancy and Other Vehicle nor the West
End parking lots would be permitted. In addition, no expansion of the Moonbeam lot on NFS
land would be allowed. Increased parking could be provided on private lands in the Eagle
Express base area, but it is assumed in this alternative that only ground level parking would be
constructed. Consequently, total parking available to skiers would be 8.26 acres, approximately
3.23 acres less than what exist~d at Solitude in 1994. As with Alternative 2, about 0.49
additional acres would be devoted to mass transit drop-off/pick-up.
R.V. Hookups - While the proposed R.V. hookups on private land could occur, the Forest
Service does not believe that this proposal is consistent with this alternative's overall objectives
of minimizing impacts of urbanization in Big Cottonwood Canyon (a primary concern of nonresort canyon residents and visitors).
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Mountain Roads - Same as Alternative 2, except the 100 ft. section of road nearest the
Moonbeam parking lot would not be relocated and the lower Easy Street-Link lift terminal area
would not be expanded.
Moonbeam Entry Road - The Moonbeam entry road would be reconstructed as described in
Alternative 2, except the proposed culverts would be replaced with an open-bottom arch or
spanning bridge to restore stream aquatic habitat and gradient and to restore the riparian zone.
However, the road would be maintained at its current width (32 ft.), eliminating the potential for
creating second exit lane from the Moonbeam parking lot.

2.4.4.5

Snowmaking

Snowmaking system modifications would be similar to those of Alternative 1 in that no
snowmaking expansion would be permitted on NFS lands. However, Solitude would be
permitted to bury existing aboveground pipelines on NFS lands, as described in Alternative 2.

2.4.4.6

Summer Recreation Opportunities

Under Alternative 4, there would be no expansion of summer recreation opportunities on NFS
lands. Additional opportunities, including expanded bike trails, an alpine slide and/or an outdoor
skating rink, could potentially be provided on private lands, with the approval of Salt Lake
County.

2.4.4.7

Administration

Under Alternative 4, Solitude would combine its Nordic and alpine pennits under a new ski area
term permit for up to 40 years, as described in Alternative 2. However, Solitude would not be
permitted to implement the Vegetation Management Plan on NFS lands. This plan could be
implemented on private lands, with approval from Salt Lake County.

2.4.4.8

Utilities

Utilities infrastructure improvements under Alternative 4 would be the same as described in
Alternative 2.

2.4.4.9

Avalanche Control

Avalanche control activities under Alternative 4 would be the same as described in Alternative 2.

2.4.5

Alternative 5

Alternative 5 was developed by the Forest Service ID Team, primarily to address physical and
biological resource issues and concerns, including water resources, wetland and riparian areas,
and vegetation and wildlife. Accordingly, actions that have potentially significant impacts to
these resources have been modified or eliminated from Alternative 5 (Figures 2-10 and 2-11).
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Under Alternative 5, Solitude's comfortable carrying capacity (CCC), as determined by Forest
Plan methods, would increase from the current 5,725 SAOT to 8,675, reflecting an increase of
approximately 52%. However, the resort's practical operational CCC would increase from 4,090
SAOT to 5,080, representing an increase of only 24%. The Resort's permit boundary would not
be expanded (remaining at 1,418 acres) because the Redman lift and trail, and the bus, high
occupancy and other vehicle and the West End parking lots would not be permitted.

2.4.5.1

Support Facilities

Alternative 5 would provide the same construction, upgrading, and expansion of support
facilities described under Alternative 4, except that the proposed expansion of the Last Chance
Mining Camp, but without the space allocated to the Pulse Gondola, would also be permitted.
Total new space in the Last Chance would be 22,000 sq. ft., while the total buildingfootprint
would remain the same as Alternative 2 (25,000 sq.ft.). In addition, the proposed outdoor
skating rink would be permitted, as described in Alternative 2.

2.4.5.2

Ski Lifts

Under Alternative 5, new and upgraded lifts would be similar to Alternative 2, except for the
following:
Pulse Gondola - The Pulse Gondola would not be permitted.
Moonbeam IT Upgrade and Realignment - The Moonbeam IT lift would be upgraded to a highspeed quad and realigned, as in Alternative 2, except the upper terminal would be relocated to
avoid the tall forb vegetative community that is present in the proposed upper terminal location.
Redman Lift and Associated Trail - The proposed new lift and trail in the Redman area would not
be permitted.
Honeycomb Return Lift - The Honeycomb Return lift is located entirely on private land and
could be constructed with approval from Salt Lake County. However, the Forest Service would
not permit upgrading of the existing return trail (on NFS land) for lift construction access.
Under Alternative 5, design uphill capacity would increase from 11,450 pph (8,244 practical
operational capacity) to 17,350 pph (11,606 practical operational capacity), reflecting an increase
of approximately 41% in prac~ical operational capacity. The resort's practical operational
comfortable carrying capacity (CCC) would increase by approximately 990 SAOT, from 4,090
SAOT to 5,080 SAOT.

2.4.5.3

Ski Trails

Under Alternative 5, ski trail construction and modifications would be similar to those of
Alternative 2, with the following exceptions:
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Redman Trail - The ski trail associated with the proposed Redman lift would not be permitted
(since the Redman lift would not be permitted).
Upper Same Street, Fleet Street and Fluid Drive - Modifications to these trails are all on private
land and therefore are not within the jurisdiction of the Forest Service. Nevertheless, Forest
Service notes that these proposed actions may not be consistent with the objectives of this
alternative.
New Trail- Under Alternative 5, Solitude would not be permitted to construct the new trail west
of the Northstar trail, as describe under Alternative 2.
Forest Stand Thinning West of Challenger - Forest stand thinning west of Challenger, as
described in Alternative 2, would be permitted on NFS land, but only with guidance from Forest
Service resource specialists to maintain wildlife habitat objectives for the area. Thinning could
be undertaken on private land with Salt Lake County approval.
Night Lighting - Under Alternative 5, night lighting would only be permitted on the Link lift and
Easy Street and on the Silver Lake Nordic loop. Lighting in the base areas would be permitted
only if related directly to the safe use of base area lodges. No other night lighting would be
permitted.
2.4.5.4

Transportation

Alternative 5 would provide the same transportation and parking related improvements as
described under Alternative 2, with the following exceptions:
Bus, High Occupancy and Other Vehicle Parking - Construction of the bus, high occupancy and
other vehicle parking lot adjacent to SR 190 would not be permitted.
West End Parking Lot - Construction of the West End parking lot would not be permitted.
Moonbeam parking Lot Reconfiguration & Extension - This proposed action would be similar to
Alternative 2, except that a two-tier parking structure, located entirely on existing parking within
the Moonbeam parking lot, would be included. This 2nd tier would add about 3 acres of usable
parking. Neither the proposed 0.51 acre expansion to the north nor the 0.87 acre expansion to the
west, both on NFS lands, would be permitted.
Total Parking Available to Skiers - Total parking available to skiers under Alternative 5 would
be 11.46 acres, 0.03 acres less than what was available in 1994. As with Alternative 2, an
additional 0.49 acres of existing and proposed parking area would be devoted to mass transit
drop-off/pick-up.
Moonbeam Entry Road - The Moonbeam entry road would be reconstructed as described in
Alternative 2, except the proposed culverts would be replaced with an open-bottom arch or
spannin,g bridge to restore stream aquatic habitat and gradient and to restore the riparian zone.
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Mountain Roads - Mountain roads would be improved as described in Alternative 4 (the 100 ft.
section nearest the Moonbeam parking lot would not be relocated).
Mass Transportation Center - This proposed action would be the same as in Alternative 4 (mass
transit drop-off/pickup center would be designed into the new Moonbeam Center without the
Pulse Gondola).

2.4.5.5

Snowmaking

Snowmaking system improvements under Alternative 5 would the same as described under
Alternative 2, except that no diversion would be permitted from Big Cottonwood Creek. This
would protect fish and aquatic resources from artificially-induced low stream flows. The Forest
Services notes that dredging and/or damming of Lake Solitude, while entirely on private land, is
inconsistent with this alternative and will be analyzed as not pennitted.

2.4.5.6

Summer Recreation Opportunities

Under Alternative 5, Solitude would be permitted to construct additional mountain biking trails
on NFS lands as described under Alternatives 1 and 2. However, construction of an alpine slide
would not be permitted on NFS lands. The outdoor skating rink would be permitted, as
described in Alternative 2.

2.4.5.7

Administration

Under Alternative 5, Solitude would combine its Nordic and alpine permits under a new ski area
term pennit for up to 40 years, as described in Alternative 2. Solitude would also implement
their Forest Vegetation Management Plan, but only with input and guidance from Forest Service
resource specialists. This plan could be implemented on private lands, with approval from Salt
Lake County.

2.4.5.8

Utilities

Utilities infrastructure improvements under Alternative 5 would be the same as described in
Alternative 2, except that the Utah Power overhead lines that cross Big Cottonwood Creek and
its associated riparian area would be movedlburied within the Moonbeam to Last Chance Mining
Camp to Creekside access roads and paths to avoid potential impacts to the creek and riparian
zone.

2.4.5.9

Avalanche Control

Avalanche control activities under Alternative 5 would be the same as described under
Alternative 2.
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Alternative 6

Alternative 6 was developed by the Forest Service ID Team as an integration of Alternatives 1 5, in an attempt to consider all issues raised during scoping while still trying to meet the stated
purposes and needs of the proposed actions to the maximum extent possible (Figures 2-12 and
2-13).
Under Alternative 6, Solitude's comfortable carrying capacity (CCC), as determined by Forest
Plan method, would increase from the current 5,725 SAOT to 8,675, reflecting an increase of
approximately 52%. However, the resort's practical operational CCC would increase from 4,090
SAOT to 5,080, an increase of24%. The resort's permit boundary would not be expanded
(would remain at 1,418 acres).

2.4.6.1

Support Facilities

Alternative 6 would provide the same construction, upgrading, and expansion of support
facilities described under Alternative 2 except as follows:

Last Chance Mining Camp - the Pulse Gondola terminal would be relocated to the south side of
the existing building.
Moonbeam Center - same as Alternative 3, except a portion of the building would accommodate
the redesigned Pulse Gondola (split into two gondolas at the Moonbeam Center to allow the
gondola terminal at the Last Chance Mining Camp to be relocated to the south of the existing
building). Totalfloor space and buildingfootprint would be the same as in Alternative 3. The
facility configurations for the LCMC and the Moonbeam Center, as displayed in Alternative 6,
now represents Solitude's preferred alternative, replacing the facility configuration of these two
buildings originally proposed in Alternative 2.
Eagle Express base lodge - space for the West End parking access lift would be eliminated
because the lift and parking lot would not be permitted.

2.4.6.2

Ski Lifts

Under Alternative 6, new and upgraded lifts would be similar to Alternative 2, except for the
following:
Apex Lift Upgrade - The Apex lift would be upgraded to a high-speed quad within its existing
lift alignment, but a top drive would be required to minimize noise to near-resort residents.
Pulse Gondola - The Pulse Gondola tenninals at both the Moonbeam Center and the Last Chance
Mining Camp would be redesigned to facilitate locating the gondola on the south side of the
existing Last Chance Mining Camp, as described in Alternative 3.
Redman Lift and Associated Trail - The proposed new lift and trail in the Redman area would not
be permitted.
Description of Alternatives
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Honeycomb Return Lift - The Honeycomb Return lift is located entirely on private land and
could be constructed with approval from Salt Lake County. Should approval not be received
from the County, Alternative 6 provides for a design option to improve the existing return trail to
better meet skier needs. The return trail would be widened to an average width of approximately
18 ft.
West End Parking Lot Access Lift - This lift would not be constructed because the West End
parking lot would not be constructed.
Under Alternative 6, design uphill capacity would increase from 11,450 pph (8,244 practical
operational capacity) to 18,150 pph (11,606 practical operational capacity), reflecting an increase
of approximately 41 % in practical operational capacity. The resort's practical operational
comfortable carrying capacity (CCC) would increase by approximately 990 SAOT, from 4,090
SAOT to 5,080 SAOT.

2.4.6.3

Ski Trails

Under Alternative 6, ski trail construction and modifications would be similar to those of
Alternative 2, with the following exceptions:
New Trail- Under Alternative 6, Solitude would be permitted to construct a new trail west of the
Northstar trail, as describe under Alternative 2, except that the trail would be redesigned to
reduce the width to an average of 75ft.
Redman Trail - Ski runs associated with the proposed Redman lift would not be permitted (since
the Redman lift would not be pennitted).
Forest Stand Thinning West of Challenger - Forest stand thinning west of Challenger would be
permitted, as described in Alternative 5.
Night Lighting - Night lighting would be permitted only on the Redman campground Nordic
trails. The connecting route from the village to the Redman campground trail network would
also be lighted.

2.4.6.4

Transportation

Alternative 6 would provide the same transportation and parking-related improvements as
described under Alternative 2, except for the following:
Bus, High Occupancy, and Other Vehicle Parking Lot - This parking lot would not be permitted.
West End Parking Lot - The West End parking lot would not be permitted.
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Moonbeam parking Lot - Expansion of the Moonbeam parking lot would be similar to
Alternatives 2 and 3, except for the following:
•

Expansion to the north would be limited to 0.16 acres, instead of the proposed 0.51
acres;

•

A 2-acre, second tier, parking structure would be built mostly on private land in the
Eagle Express base area.

Total Parking Available to Skiers - The modifications to the Moonbeam parking lot would allow
Solitude to relocate, through Village parking, structured parking in the Eagle Express base area
and modest expansion on NFS lands, all of the parking lost due to Village development and to
construction of mass transit loading/unloading areas. Total parking would be 11.49 acres, the
same that existed in the 1994 baseline year.
Highway Acceleration/Deceleration Lanes, Entrances and Bridges - These proposed actions
would be the same as under Alternative 5 (the culverts in the Moonbeam access road would be
replaced with a new open-bottom half arch or spanning bridge to restore stream aquatic habitat
and gradient).
Mass Transportation Center - This proposed action would be the same as Alternative 3 (mass
transit center incorporated into the redesigned Moonbeam Center.

2.4.6.5

Snowmaking

Snowmaking system improvements under Alternative 6 would the same as described under
Alternative 2, except that this alternative would provide for the construction of up to a two
million gallon reservoir tank near the Roundhouse in the event that additional water storage in
Lake Solitude is not approved by Salt Lake County or the ACOE.

2.4.6.6

Summer Recreation Opportunities

Under Alternative 6, summer recreation opportunities would be permitted in a manner identical
to that described in Alternative 3.

2.4.6.7

Administration

Under Alternative 6, Solitude would combine its Nordic and alpine permits under a new ski area
term permit for up to 40 years, as described in Alternative 2. Solitude would also implement
their Forest Vegetation Management Plan, but only with guidance from Forest Service resource
specialists. The plan could be implemented on private lands with approval from Salt Lake
County.
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2.4.6.8

Utilities

Utilities infrastructure improvements under Alternative 6 would be the same as described in
Alternative 5.

2.4.6.9

Avalanche Control

Avalanche control activities under Alternative 6 would be the same as described under
Alternative 2.

2.4.7

Alternatives Summary

Table 2-2 summarizes the elements included under each alternative. Detailed descriptions of
alternative components are located in Sections 2.4.1 through 2.4.6.
Table 2-2
Elements Included Under Each Alternative
(Note: Project numbers correspond to project numbers listed on all maps)
Projects
Alternative
Alternative
Alternative
Alternative
Alternative
1
2
4
3
5
(No Action)
(proposed
Action)
SUPPORT FACILITIES
Not Pennitted
Vehicle
Same as
Same as
Same as
Cl, C2, C3Maintenance
Alternative 2
Alternative 2
Alternative 2
Resort
Building would be
Operations
expanded by
Center,
24,000 sq. ft. to
include all resort
Helicopter
operations,
Emergency
emergency heliLanding
pad and SL
Pad, Fire
County fire
Station
station,
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Projects

C4 - Eagle
Express Day
Lodge

Alternative
1
(No Action)

Alternative
2
(proposed
Action)

Alternative
3

Alternative
4

Alternative
5

Alternative
6

Construct a
5,000 sq. ft. day
lodge on private
land near the
Eagle Express
lift bottom
terminal.

Same as
Alternative 1,
except
incorporates west
end ofPuJse
Gondola in an
attached 3,000 sq.
ft. terminal, 1,000
sq. ft. of which
would be on NFS
lands. Also
construct an
additional 2,500
sq. ft. terminal
building to
accommodate the
south terminal of
the West End
parking lot access
lift. Install sewer
line through main
Moonbeam
parking lot to near
Moonbeam
Center.
Expand the
existing building
to incorporate
needed additional
space, the middle
Pulse Gondola
terminal and the
mass transit dropoff/pick-up
Center. Total new
floor space would
be 10,000 sq. ft.
plus about 5,000
sq. ft. for a mass
transit plaza.

Same as
Alternative 2
except space
allocated to the
Pulse Gondola
and the West End
parking access lift
terminals would
be re-allocated to
provide additional
skier services that
were proposed in
Alternative 2 for
the Last Chance
Mining Camp.

Same as
Alternative 3
except space
originally
allocated for the
West End
parking access
lift would not be
constructed.

Same as
Alternative 4

Same as
Alternative 4

Redesign and
expand to
incorporate
enhanced skier
services and a
mass transit dropoff/pick-up center.
TotaJ new floor
space would be
21 ,000 sq. ft. plus
5,000 sq. ft. for a
mass transit plaza.

Same as
Alternative 3
except space
allocatedfor the
Pulse Gondola
and associated
terminal in
Alternative 6
would be
eliminated.
Total new floor
space would be
16,000 sq. ft.
plus 5,000 sq. ft.
for the mass
transit plaza.

Same as
Alternative 4

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

C5Moonbeam
Center
Expansion

Not Pennitted

D2 - Small
Trapper's
Cabin

Not Pennitted
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operate a 500 sq.
ft. educational and
interpretive Center
adjacent to the
Children's Pond.
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Redesign and
expand to
incorporate
redesigned Pulse
Gondola (split
into two Gondolas
at the Moonbeam
Center to allow
the Gondola
terminal at the
LCMC to be
placed south of
the existing
building),
enhanced skier
services and a
mass transit dropoff/pick-up center.
Total new floor
space would be
21,000 sq. ft. plus
5,000 sq.ft.for a
mass transit pla=a
Same as
Alternative 2
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Alternative
3

Alternative

Alternative

4

5

Same as
Alternative 2

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative I

Is not consistent
with the
objectives of this
alternative and
will be analyzed
as not pennitted.

Is not consistent
with the
objectives of this
alternative and
will be analyzed
as not pennitted.

Same as
Alternative 1

Widen this area by
approximately
0.25 acres to
improve skier
circulation and lift
access.

Same as
Alternative 2

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 2

Not pennitted on
NFS lands, but
could make
improvements on
private land
sections (9a, 9b,
& 9d) with
approval from
SLCounty.

Construct a new
upper section (9a),
widen to 20 ft.
and reconstruct
existing upper
section (9b), and
also improve both
lower sections (9c
&9d).

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

El2 - Upper
Same Street
(private land)

Widen a 100-ft.
section of trail
by 40 ft. with SL
County approval.

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 2,
except that
Forest Service
would
recommend that
section 9b be
rehabilitated
within its current
footprint
(-lOft.);
otherwise 9b is
not consistent
with the
objectives of the
alternative.
Same as
Alternative 1

C8 - Fleet
Street &
Fluid Dr.
(private land)

Ground
modifications to
ravine area with
SL County
approval.

Same as
Alternative I

Same as
Alternative 1

Same as
Alternative 1

Projects

E3 - New
Trail

C9 - Trail
Modification
Associated
with Apex
Upgrade
(private land)
FI- Lower
Easy Streett
Link Lift
Bottom
Terminal
Area (in
conjunction
with internal
mountain
road
upgrade)
C7 - SolBright Trail

Alternative

Alternative

1

2

(No Action)

(proposed
Action)

Not Pennitted

Construct a 120 ft.
wide (average)
intennediate and
groomable trail
from top of
Sunrise lift to west
of Northstar trail,
to merge with
Deer Trail below
riparian area.
Same as
Alternative 1

Terrain
modifications
could occur on
Lower Diamond
Lane and Upper
Alta Bird with
approval of SL
County.
Not Pennitted
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Is not consistent
with the
objectives for
this alternative
and will be
analyzed as not
pennitted.
Is not consistent
with the
objectives for
this alternative
and will be
analyzed as not
pennitted.

Alternative
6

Same as
Alternative 2,
except that the
trail width would
be reduced to an
average of75 ft.

Same as
Alternative I

Same as
Alternative 1
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Projects

E4-Ski
School
Staging Area
E9 - Upper
Little Dollie
& Wanderer
Bowl (private
land)
EIO - North
Star (private
land)
Ell- Upper
Serenity
(private land)
D9Powderhorn
Area Trails
(private land)

DIO - Forest
Stand
Thinning
West of
Challenger

D5, D6Night
lighting on
Selected
Alpine and
Nordic
Trails

Alternative
1
(No Action)

Alternative
2
(proposed
Action)

Alternative
3

Alternative
4

Alternative
5

Alternative
6

Not Pennitted

Widen existing ski
school area.

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Cut and fill in
selected areas
with approval
from SL County.

Same as
Alternative I

Same as
Alternative I

Same as
Alternative I

Same as
Alternative 1

Same as
Alternative I

Widen a short
narrow section
by 50 ft. with
approval from
SL County.
Remove a small
section of a tree
island with SL
County approval.
Widening and
rock and stump
removal on
Concord, Eagle
Ridge and
Paradise Lost
trails with SL
County approval.
Not pennitted on
NFS land.
Could be
implemented on
private land with
SLCounty
approval.

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative I

Same as
Alternative 1

Same as
Alternative I

Same as
Alternative I

Same as
Alternative I

Same as
Alternative I

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative I

Is not consistent
with the
objectives for
this alternative
and will be
analyzed as not
pennitted.

Implement per
recommendation
of the Forest
Vegetation
Management Plan.

Same as
Alternative 2

Same as
Alternative I

Install an~ operate
night lighting on
Easy Street and
Link lift and
Village and
Sunrise base
areas, Redman lift
and trail, Redman
CG Nordic and
Silver Lake
Nordic.

Same as
Alternative I

Same as
Alternative I

Not Pennitted
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Is not consistent

with the
objectives for
this alternative
and will be
analyzed as not
pennitted.
Same as
Alternative 2,
but with
guidance from
Forest Service
specialists to
maintainlimprov
e wildlife
habitat.
Install and
operate night
lighting on Easy
Street and Link
lift and on the
Silver Lake loop
Nordic trails.

Same as
Alternative I

Same as
Alternative 5

Install and operate
night lighting only
on the Redman
CG Nordic trails.
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Projects

Alternative
1
(No Action)

4

Alternative
5

Alternative
6

1.18

1.18

1.18

1.18

1.08

1.08

1.08

1.08

1.08

2.26

2.26

2.26

2.26

2.26

2.26

5.19
0
0

5.19
0.51
0.87

5.19
0.51
0.87

5.19
0
0

5.19
0
0
3.0

5.19
0.16
0.87

1.3
1.8

1.5
0

1.5
0

1.3
0

1.5
0

1.5
2.0

TRANSPORTATION
Parking
Solitude
Village
(acres)
1.18
Condos/
hotel
Lots A &B
1.08
(could be
configured
as a single,
structured
lot at
Lot A site)
Total Village
CIS Moonbeam
parking Lot
(acres)
Existing
North Exp.
WestExp.
2nd tier
Eagle
Express
base area
1st tier
2nd tier
Total
Moonbeam
C14 - Bus,
High
Occupancy
and Other
Vehicle
Parking
F2 - West
End Parking
Lot

Total
Parking/
Mass
Transit
(acres)

8.29
Not Pennitted

Not Pennitted

10.55

Description of Alternatives

Alternative
2
(proposed
Action)

Alternative

Alternative

3

1.18

8.07

8.07

6.49

9.69

9.72

Construct a new
1.44 acre Bus,
High Occupancy
and Other Vehicle
Parking lot
adjacent to SR
190 and the
Moonbeam
Access Road
Construct a new
3.39-acre parking
lot between SR
190 and Big
Cottonwood
Creek, opposite
the Eagle Express
base area.
15.16

Same as
Alternative 2

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative I

Same as
Alternative 1

11.77

8.75

11.95
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Projects

Parking
Area
Devoted to
Mass
Transit
Total
Parking
Available for
day use
CI8 - Village
Entry Road
(private land)

CI2 Internal
Mountain
Road
Between
Moonbeam
parking Lot
and Last
Chance
Mining
Camp

Alternative
1
(No Action)

Alternative
2
(proposed
Action)

Alternative
3

Alternative

Alternative

4

5

Alternative
6

0

0.49

0.49

0.49

0.49

0.49

10.55

14.67

11.28

8.26

11.46

11.49

Reconstruct
existing Village
entry, providing
perpendicular
approach to SR
190, with SL
County approval.
(Note: This
action was
completed
during the
summer of
2000)
Not Pennitted

Same as
Alternative I

Same as
Alternative I

Same as
Alternative I

Same as
Alternative 1

Same as
Alternative I

Widen and pave
the existing
internal mountain
road (to 20 ft.)
from the
Moonbeam
parking lot to the
Last Chance
Mining Camp and
maintain as yearround service and
access for
southern Giles
Flat residents;
relocate 100 ft.
section of road at
junction of
Moonbeam lot up
to 25 ft. to the
north to allow
expansion of
lower Easy Street
- Link lift bottom
terminal area.

Same as
Alternative 2

Same as
Alternative 2,
except relocation
of the 100 ft.
section nearest
the Moonbeam
lot and
expansion of
lower Easy Street
- Link lift bottom
terminal area
would not be
pennitted.
Power lines from
the Village to the
Vehicle
Maintenance
Building would
be buried in
existing road
alignments rather
than through
existing corridor.

Same as
Alternative 4

Same as
Alternative 2

Description of Alternatives
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Projects

Alternative
1
(No Action)

Alternative
2
(proposed
Action)

Alternative
3

C16 Highway
AccellDecel
Lanes,
Moonbeam
Entrance &
Bridge

Not Pennitted.
Existing
Moonbeam
access road
culvert and
bridge surface
would be
maintained at
current 32 ft.
width.

Construct
additional
accel/decellane
on SR 190 for
1,500 ft. , widen
the existing
Moonbeam access
road and bridge to
44 ft. by
extending the
existing culvert by
12 ft. or replacing
culvert in-place;
no change to
stream gradient.

Same as
Alternative 2

C13 - Mass
Transit
Center

Not Pennitted

Construct a Ushaped tum-around adjacent to
the upgraded
Moonbeam Center
for Mass Transit
drop-off and
pickup.

E13 -RV
Hook-ups
(private land)

Create 10 RV
spaces at the
western end of
the Moonbeam
parking lot with
electrical, water
and sanitation
services with SL
County approvaL

Anew mass
transit drop-off!
pick-up center
would be
incorporated into
the redesigned
Moonbeam
Center. Drop-off
and pick-up would
also be designed
into the proposed
Eagle Express
base area.
Same as
Alternative 1

Description of Alternatives

Same as
Alternative 1
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Alternative
4

Alternative

Same as
Alternative 5,
except
reconstruct
bridge to
existing 32 ft.
width.

Same as
Alternative 2,
except install
new openbottom half arch
or spanning
bridge instead of
culverts to
restore stream
gradient, aquatic
habitat, fish
passage and
functional
riparian corridor
(would require
in-stream drop
structures).
Same as
Alternative 4

Same as
Alternative 3

Is not consistent
with the
objectives for
this alternative
and will be
analyzed as not
pennitted.

5

Same as
Alternative 1

Alternative
6

Same as
Alternative 5

Same as
Alternative 3
except Moonbeam
Center includes
the Pulse
Gondola.

Same as
Alternative 1
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Projects

Alternative
1
(No Action)

Chapter 2

Alternative
2
(Proposed
Action)

Alternative
3

Alternative
4

Alternative
5

Alternative
6

Same as
Alternative 2
except that no
snowmaking
expansion would
occuronNFS
land (would only
be pennitted to
bury aboveground lines on
NFS land). Also,
no weir
construction or
water removal
from Big
Cottonwood
Creek would be
permitted.
Supply would
continue to be
existing storage
in Lake Solitude
and culinary
water, when
available.
Is not consistent
with the
objectives for
this alternative.

Same as
Alternative 4

Same as
Alternative 2
except that this
alternative would
provide for the
construction of an
underground
reservoir tank (up
to 2 million
gallons) near the
Roundhouse in the
event that
approvals for
additional storage
capacity in Lake
Solitude are not
received from
pennitting
authorities.

SNOWMAKING
Figure 2-3Snowmaking
System
Expansion

Not Pennitted on
NFS land.
Could expand on
private land with
SLCounty
approval.

Bury all existing
above-ground
lines, install a
weir, intake
structure and
pumphouse in and
adjacent to Big
Cottonwood
Creek and
complete all
actions necessary
to provide
coverage of a total
of 250 acres. (No
pipes would be
buried on steep
sections of Eagle
Ridge.

Same as
Alternative 2

E14 - Lake
Solitude
Restoration
(private land)

Could increase
lake's capacity
by damming
and/or dredging
with SL County
and Army Corps
of Engineers
(ACOE)
approvals.

Same as
Alternative 1

Same as
Alternative 1

Description of Alternatives
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Is not consistent
with the
objectives for
this alternative.

Same as
Alternative I
except this
alternative would
provide for the
construction of an
underground
reservoir tank (up
to 2 million
gallons) near the
Roundhouse in the
event that
approvals for
additional storage
in Lake Solitude
were not received
from pennitting
authorities.
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Projects

Alternative
1
(No Action)

Alternative
2
(proposed
Action)

Alternative
3

Alternative
4

Alternative
5

Alternative
6

Construct
approximately 6
miles of new
single-track
mountain bike
trail that runs
from the base
area, up
Honeycomb
Canyon to the top
of the Summit lift,
down the SolBright trail past
Twin Lakes, and
returning to
Solitude, tying
into the existing
trail network near
the base of the
Sunrise lift.
Construct and
operate an alpine
slide approx.
4500 ft. long,
located near and
serviced by the
Sunrise lift.
Construct and
operate a 50 ft. by
100 ft. lighted
outdoor skating
rink in
conjunction with
the Last Chance
Mining Camp
expansion within
the existing
playing field area.

Same as
Alternative 2

Same as
Alternative I

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative I

Same as
Alternative I

Same as
Alternative I

Same as
Alternative I

Same as
Alternative 1

Same as
Alternative 1

Same as
Alternative 2

Same as
Alternative I

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Is not consistent
with the
objectives for
this alternative
and will be
analyzed as not
permitted.

Same as
Alternative 2

Same as
Alternative 2

SUMMER RECREATION
E16Mountain
Bike Trails

Not Permitted on
NFS lands, could
construct
additional trails
on private land
with SL County
approval.

C17 - Alpine
Slide

Not Permitted

D3Outdoor
Skating Rink

Not Pennitted,
but could be
constructed on
private land with
approval from
SLCounty.

UTILITIES
ElElectrical
Distribution
Center

Not Permitted

C6 - Satellite
and Communication
Base Station

Not Permitted

Description of Alternatives

Construct a
fenced-in
electrical
distribution center
adjacent to the
Vehicle
Maintenance/
Proposed Resort
Operations
Center.
Construct a
satellite/ communication base
station adjacent to
the Vehicle
Maintenance/
Proposed Resort
Operations
Center.
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Alternative
1
(No Action)

Alternative

D4 - Utah
Power
Transmission Line
Burial

Not Permitted

Dl1Surface
Runoff
Drainage
and
Detention
Pond and
Sewer Line

Not Permitted

Projects

Alternative
3

Alternative
4

Alternative
5

Alternative
6

Would bury two
sections of
existing, aboveground Utah
Power, Giles Flat
to Easy Street
(600 ft.) and west
edge of Last Run
to east edge of
Shady Lane (500
ft.).

Same as
Alternative 2

Same as
Alternative 4

Same as
Alternative 4

Construct a
drainage system,
sedimentation
pond and sewer
line along and
within the Old
County Road to
serve Solitude
Village and north
Giles Flat
areas/residents.

Same as
Alternative 2

Same as
Alternative 2
except section
crossing Big
Cottonwood
Creek and
adjacent riparian
area would be
moved/buried
within existing
road alignment
(from Village to
Vehicle
Maintenance
Building via
internal
roadways).
Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Issue a new ski
area tenn permit

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Combine pennits
but maintain two
separate and
mutually exclusive
internal
boundaries.
Forest
management plan
would be
implemented
resort-wide.

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative 2

Same as
Alternative I

Same as
Alternative 2 but
with guidance
from Forest
Service resource
specialists to
maintain wildlife
habitat.

Same as
Alternative 5

2

(proposed
Action)

ADMINISTRATION
Issue a new
ski area
term permit

Combine
Alpine and
Nordic Ski
Permits
Forest
Vegetation
Management
Plan

No Change;
operate under
existing SUP
until 2008, at
which time
Solitude would
be required to
apply for new
tenn permit.
No Change;
leave as two
separate pennits.

Not Pennitted;
Could implement
plan on private
land with SL
County approval.

Description of Alternatives
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2.5

COMPARISON OF CONSEQUENCES BY ALTERNATIVE

For the purpose of comparison, brief descriptions of the environmental consequences associated
with the implementation of the previously-described alternatives are discussed and compared in
Table 2-3. Because of the complexity of the consequences analysis, cumulative effects are not
fully presented in this table. Cumulative impacts, however, are discussed in detail for each
resource analysis in Chapter 4.
Table 2-3
Summary C ompanSOD 0 fE DVlronmentIC
a onsequences
Alternatives

Indicator
-Issue Area2

l

3

4

6

5

Water Resources
Water Quality - General:
Short tenn

Long tenn
Water Quality
Snow removal and storage

Water Quality
Moonbeam parking lot
entrance

Water Quantity
Minimum stream flows

Increase in turbidity and sedimentation during constructions, but within state and federal water quality
standards following implementation of mitigation measures.
No substantial change.
No substantial
change.

Sediment levels would decrease in
snow removed from paved areas
that were fonnerly unpaved.

No change.
Potential for
blockage and
possible failure
of the culvert
and associated
downstream
sedimentation
would continue
to exist.

Short-tenn increase in
sedimentation and turbidity
produced during replacement of
old culvert and widening of
existing entrance. Threat of
failure in long tenn reduced.

No change.

Increased potential of minimum
flow of 2 cfs at point of
withdrawal in Big Cottonwood
Creek during periods of
snowmaking.

Water Quantity
Culinary
Snowmaking
Total use
Lake Solitude storage
Big Cottonwood Creek
withdrawal and weir
Underground storage

Same as Alternative 1.

Short-tenn increase in sedimentation and turbidity at
potentially greater levels than Alternative 2.
Implementation ofthe half-arch or spanning bridge
would allow re-establishment of riparian areas. Longtenn riparian conditions would be improved over
those found under the Proposed Action, and would
reduce the threat of failure.

Same as
Alternatives 2
and 3.

No change.

Up to 500 acre-feet per year.
Up to 40 million gallons (MG) per year.
Up to -200 MG per year.
5 MG.
No

Same as
Alternatives 2
and 3.

Yes

3 -5MG
Yes
Up t02 MG, if
needed.

No
No

Geology and Soils
Total acres of disturbance on
very highly and highly
erosive soils:

Description of Alternatives

10.0

30.0

31.7
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30.1
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Indicator
-Issue Area-

Alternatives
l

2

Total acres of soil disturbance
by:
Facilities
Ski Lifts and Trails
Transportation
Snowmaking
Summer Recreation
Utilities

14.5
10.1
5.1
1.0
0
0

2.8

2.4

2.4

2.8

2.8

24.7
14.5
10.8
4.7
0.6

27.0
9.3
10.8
3.5
0.6

11.6
4.4
2.9
0
0.6

12.0
9.5
2.9
3.7
0.6

16.4
11.8
12.6
3.5
0.6

Total acres disturbed:

30.7

58.3

51.6

22.5

35.4

47.9

4

3

5

6

Air Quality
State and federal CO and
PM 10 compliance
Short-teon effects
Long teon effects

yes
Minor short-teon construction/earth disturbance impacts: dust and vehicle emissions.
Slightly higher emissions from stationary and non-stationary sources.

Aquatic Resources
Fisheries

Aquatic habitat

Continued barrier to upstream migration in Big
Cottonwood Creek at Moonbeam access road.

Upstream passage in Big Cottonwood Creek
provided by reconstruction of the Moonbeam access
road.
No snowmaking withdrawals
Same as
from Big Cottonwood Creek
Alternatives 2
allowed.
and3.

Minor impact to fish and fish
No
snowmaking
habitat due to snowmaking
withdrawals
withdrawals (only permitted with
from Big
acceptable minimum flows).
Cottonwood
Creek allowed.
Short-teon impact to fisheries due to Lake Solitude dred ing/reconstruction possible.
Continued loss of aquatic habitat due to culverting of
Restored aquatic habitat with elimination of culvert
Big Cottonwood Creek at Moonbeam access road.
and restoration of stream gradient of Big
Cottonwood Creek at Moonbeam access road.
No diversion
Negligible loss of aquatic habitat
Same as Alternative 1.
Same as
weir permitted.
from ins!allation of diversion weir
Alternatives 2
in Big Cottonwood Creek.
and3.
Short-teon loss of littoral zone aquatic habitat due to dredging/dam restoration at Lake Solitude possible.

Vegetation
Vegetation removal (acres).
Threatened, endangered, and
sensitive species.

10.3
Regrading of
top terminal of
Summit lift
would
potentially
impact
populations of
Wasatch
jamesia,
Wasatch daisy,
and King"
woody aster.

39.7
Same as
Alternative 1,
plus the
population and
habitat of
Garrett's daisy
that occurs at
the top of
Honeycomb
Canyon would
potentially be
impacted by
the bike trail.

37.5
Combined
impacts of
Alternatives 1
and 2.

3.3

3.3

10.4
Same as
Alternative 1.

20.6
28.4
Combined impacts of
Alternatives 1 and 2.

Wetland and Riparian Areas
Impacts to wetlands:
Acres Impacted

0.5

0.6

0.6

1.1

Wildlife
Habitat
impacts/fragmentation by
facilities.

No impact.

Description of Alternatives

Construction of Resort Operations Center would impact 0.3 acre ofwetlandl riparian
habitat.
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Indicator
-Issue Area-

Alternatives
l

2

3

4

I

5

6

Habitat
impacts/fragmentation by ski
lifts and trails:
Redman lift and trail.

No impact.

New Trail.

No impact.

Night lighting.

No impact.

Night lighting
could impact
foraging
behavior and
predator/prey
dynamics for
winter wildlife,
including
northern
goshawk.
Vehiclewildlife
conflicts could
increase.

Parking lots.

No substantial
impact.

Mountain road.

No substantial
impact.

West End
Bus/highSame as Alternative 1.
parking lot,
occupancy
connecting lift,
vehicle lot
and bus/highwould add to
occupancy
the
vehicle lot
fragmentation
would further
of the Big
fragment the
Cottonwood
Big
Creek corridor.
Cottonwood
Creek corridor.
The internal mountain road widening and realignment would impact 0.3 acre ofwetlandl
riparian habitat.

The Redman lift and trail would
impact 1.5 acres of wetlands
adjacent to Big Cottonwood
Creek.
Construction of New Trail would
fragment habitat for flammulated
owl, northern goshawk, and forest
interior species.

Same as Alternative 1.

No impact.

Same as Alternative 1.

Reducing New
Trail width by
75 feet would
fragment
habitat for
flammulated
owl, northern
goshawk, and
forest interior
species, but to
a lesser degree
than
Alternatives 2
and 3.
Night lighting impacts would be
similar to but smaller in
magnitude than those described
for Alternative 2.

Habitat
impacts/fragmentation by
transportation:

Habitat
impacts/fragmentation by
snowmaking:
Lake Solitude expansion.

On-mountain storage
reservoir

Lake Solitude expansion would result in short-term impacts to a narrow band of willowriparian habitat around the lake.
No impact.

Description of Alternatives
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No change

No substantial
impact.
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Indicator
-Issue Area-

Alternatives
l

Direct diversion from Big
Cottonwood Creek.

No impact.

2

3

Construction of a weir in Big
Cottonwood Creek would impact
approximately 0.5 acre ofwetlandl
riparian/aquatic habitat.
Construction of
the alpine slide
could fragment
habitat,
impacting
northern
goshawk, and
hiding,
thennal, and
fawning habitat
for deer and
moose.
Burial of the Utah Power
transmission line would impact
approximately 0.03 acres of
willow-riparian habitat.
Implementation of Vegetation
Management Plan west of
Challenger could impact lynx
denning habitat! snowshoe hare
habitat.

I

4

5

Same as Alternative 1.

6
Same as
Alternatives 2
and 3.

Habitat
impacts/fragmentation by
summer recreation.

No substantial
impact.

Habitat
impacts/fragmentation by
utilities.

No substantial
impact.

Vegetation Management Plan.

Vegetation
Same as
Input from Forest Service
Alternative 1.
Management
specialists could conserve lynx!
Plan could be
snowshoe hare habitat values in
implemented
area west of Challenger and
on private land
other habitat values in other
only.
areas.
No effect to Federally-listed species; no impact to most Forest-listed sensitive species; may effect individuals
or habitat for Goshawk, but not likely to lead to Federal listing or loss of species viability.
Cumulative impacts to wildlife resources would vary by degree under each alternative. Habitat fragmentation,
disturbance from night lighting, and wildlife-human conflicts are likely to increase on a landscape scale as
high-altitude development continues in the Wasatch Mountains.

T, E and Sensitive Species
Cumulative impacts.

Same as Alternative 1.

Same as Alternative 1.

I

Biodiversity
Cumulative.

Infrastructure that encourages more human activity in the area could lead to habitat fragmentation and the
disruption of animal behaviors because of human disturbance.

Description of Alternatives
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Alternatives

Indicator
-Issue Areal
Lifts and trails.

Wetland/riparian habitat.

New ski lifts
and trails
would reduce
core habitat
and increase
the fragmented
nature of the
landscape
selectively
improving the
landscape for
habitat
generalists at
the expense of
species that
require intact,
contiguous
habitats. From
biodiversity
standpoint,
main projects
of concern
include the
New Trail,
alpine slide,
and
Honeycomb
Canyon
mountain bike
trail. Of these,
only private
land bike trails
would occur
under
Alternative 1.
Impacts to
wetland/
riparian
habitats,
though small
on a landscape
scale,
disproportionat
ely affect a rare
habitat type in
the project
area, thereby
disproportionat
ely impacting
the species that
depend on this
habitat type.
Impacts total
0.5 acre.

Description of Alternatives

3

2
Same as
Alternative 1
but the New
Trail, alpine
slide, and 6
miles of bike
trails would
occur.

Same as
Alternative 1
but the New
Trail and 6
miles of bike
trails would
occur.

Same as Alternative 1. Impacts
total 3.8 acres.
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4

5

6

Same as
Alternative 1.

Same as
Alternative 1
but 6 miles of
bike trails
would occur.

Same as
Alternative 1
but the New
Trail is reduced
to 75 feet width
and 6 miles of
bike trails
would occur.

Same as
Alternative 1.
Impacts total
1.1 acres.

Same as
Alternative 1.
Impacts total
1.2 acres.

Same as
Alternative 1.
Impacts total
1.6 acres.
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Alternatives

Indicator
-Issue Areal

2

4

3

I

5

6

Visual Quality
Gonsistent with 1985 Forest
Plan VQO 's?

NO-Portions of
existing
Moonbeam
parking lot
delineated as
Retention.
Forest Plan
Amendment
required to
change
delineation to
Modification

Same as Alternative 1 plus Forest
Plan amendments required:

•

Redman hill area would
require change in delineation
from Retention to Partial
Retention;

•

West End Parking lot and
B US, High Occupancy lot
would require change in
delineationfrom Retention to
Modification.

Same as Alternative 1

Transportation - Traffic
Skier visits (skier-days)
Solitude design day
Traffic - SR 190 near Solitude
PM peak hour on design day
(2011 )
Summer Traffic
Peak Hour on Design Day
(2011)
hnpacts to mouth of BCC
(Canyon runs at Capacity on
Design Day, so the congestion
is spread out over a longer
period)
hnpact on congestion
additional delay (min.)
Percent Transit Capacity
usage (52% in 2000)

2925

3314

Less than Alternative 2.

1,429

1,510

Less than Alternative 2.

897

1,097

Less than Alternative 2.

No change

2.67

7.38

Less than Alternative 2.

58%

66%

Less than Alternative 2.

9.37
0

13.49
1.93

10.10
1.93

7.08
0.49

10.28
0.49

10.31
0.49

8.10

10.18

10.45

9.35

9.51

9.51

1.27

3.31

(35)

(2.2 7)

.77

.80

Parking
Designated parking (acres)
Day users
Mass transitihigh
occupancy
Day use parking acreage
required on design day (by
GGG)
Excess/(Dejicit) day use
parking
Effects to resort day use and
dispersed recreation parking

Surplus parl.:ing available for all
users.

Consistency with Forest and
County Master Plans

Yes

Enhances Mass Transit use

No change

Reduced parking capacity for all
Surplus parking capacity for day
users. Some resort skiers and
use resort skiers, limited capacity
dispersed recreationists will likely for dispersed recreation users.
be displaced to other areas.
No; increased parking on NFS
Yes
No; increased parking on NFS
lands would require a Forest Plan
lands would require a Forest Plan
amendment.
amendment.
Yes, with new Mass Transit drop-off/pickup center.

Socioeconomics
Solitude skier visits yr. 2011

Skier spending yr. 2011
Effects of Olympics in 2002
Long-term effects of
OlyrnQics

247,000
(GOPB
Projection)

Slightly greater Slightly greater Slightly greater Similar to
than
than
than
Alternative 5
Alternative 2
Alternative 1
Alternative 4
(GGG
(GGG
(GGG
(GGG
projections)
projections)
projections)
projections)
$42. 7 million
$42. 7 million
$38.2 million
$42. 7 million
$42. 7 million
$42. 7 million
Due to competing venues, modest decrease in skier visits to Solitude during 2002.
Due to national exposure and interest stimulation, modest increases in visitation to all Utah ski resorts expected
over the long-term, including Solitude.

Description of Alternatives

221 ,000
(GOPB
Projection)
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Indicator
-Issue AreaSolitude land use fees & taxes

Solitude employment
Year-round at build-out
Seasonal at build-out
Character of Solitude and
BCC

ROS class for Solitude
Effects to adjacent
landowners

Effect to Public Safety

Effects on lift ticket prices

Alternatives
4

6

l

2

3

Increases in
accordance
with visitation
and revenue
increases.

Increases in
accordance
with visitation
and revenue
increases. The
Alpine slide
and additional
mountain bike
trails would
increase
summer use,
revenue, fees,
tax receipts

Increases in
accordance
with visitation
and revenue
increases
additional
mountain bike
trails represent
modest added
summer use,
revenue, fees,
tax receipts

Effects similar
to Alt. 1.

Effects similar to Alt. 3.

115
405
Increased
urbanization
and reduced
solitude due
mainly to
development
on private land
at Solitude.

117
117
452
435
Increased urbanization and
reduced solitude due to
development on private and NFS
land at Solitude. Effects of AIt. 2
would be the greatest, followed by
Alts. 3 6 and 5, respectively.

115
421
Effects similar
to those of Alt.
1.

117
115
430
437
Effects similar to AIts. 2 and 3.

5

Rural
Build-out of Solitude Village represents increased urbanization, loss of a rustic fee1. Potential increased
property values higher property taxes. Increased traffic and pedestrians at Solitude. Additional human related
impacts. With additional development on NFS land, the effects of Alt. 2 would be greatest, followed by Alts.
3, 6, 5, 4 and 1.
No change
No change in police and ambulance services would occur. A new County fue station would
provide faster emergency response times, better-trained personnel, and potentially lower
from current
insurance premiums to canyon residents. An emergency helicopter landing pad would
police, fue and
emergency
improve the efficiency of helicopter emergency medical services.
services.
Ticket prices at Solitude would likely remain in the middle tier of Wasatch Front resorts. Price increases must
occur in the context of what the market will bear, and what skiers are willing to pay. To varying degrees, Alts.
2-6 represent the potential for greater price increases than Alt. 1.

Recreation
Resort Buildings (only Main
Lodge in the village)#s
sq. ft.
Lifts
practical operational
capacity in pph
Trails (acres)
Novice
Beginner
Low Intennediate
Intennediate
Advanced
Expert
Glades/open areas
Total Trails

Description of Alternatives

10

9

9

9

9

9

56,909

101,569

87,569

80,096

102,096

110,096

9

14

12

9

12

12

9372
5.2
29.9
32.6
129.7
86.5
87.1
829.0
1,200.0

12,566

12,408

10.4
29.9
36.7
129.7
86.5
87.1
829.0
1,209.3

10.4
29.9
36.7
129.7
86.5
87.1
829.0
1,209.3
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11,049
5.2
29.9
32.6
129.7
86.5
87.1
829.0
1,200.0

11,409
5.2
29.9
32:6
129.7
86.5
87.1
829.0
1,200.0

11 ,606
5.2
29.9
35.2
129.7
86.5
87.1
829.0
1202.6
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Alternatives

Indicator
-Issue AreaAlpine skiers at one time
(SAOT) currently permitted
SAOT, at Y2 lift capacity,
(Forest Service method)
Comfortable Canying
Capacity (CCC) (skiers at
one time), based on standard
industry methods.
Night Skiing

Ice Skating

Summer Recreation
Mountain biking

Alpine Slide

l

2

3

4

5

6

5,100

5, 100

5,100

5,100

5,100

5,100

6,625

9,275

9,375

7,575

8,675

8,675

5,040
None

5,080
Night lighting
on Easy Street,
Link Lift, and
Silver Lake
Loop Nordic
trails.

5,080
Night lighting
onRedmanCG
Nordic only.

NoneonNFS
lands.

Lighted skating
rink adjacent to
Last Chance
Mining Camp.

NoneonNFS
lands.

4,470
None

NoneonNFS
lands.

No increase on
NFS lands;
could increase
on private land.
NoneonNFS
lands.

5,490
5,370
Night lighting
None
on Easy Street,
Village base
area Redman
lift and run,
RedmanCG
Nordic, Silver
Lake Loop
Nordic trails.
Lighted skating rink adjacent to
Last Chance Mining Camp.

Increase on public and private
land.

4,500 ft.
Alpine Slide
adjacent to and
served by
Sunrise lift.

No increase on NFS lands; could
increase on private land.

Increase on
public and
private land.

None on NFS lands.

Noise
Short-term effects

Slight increase
from
construction
activities and
increased lise
from Village
development.

Long effects

Slight increase
of noise
associated with
recreational
additional use
of area,
primarily
during
summer.

Similar to
Similar to
Alternative 2
Alternative 1
with greater
with slightly
reduced yearnoisefrom
construction
round noise
activities and
impacts.
increased yearround
recreation
activities in
VillagelLCMC
area.
Similar, but slightly greater noise
impacts than under Alternative 1
due to increased year-round
recreation use of ViIlagelLCMC
areas.

Similar to
Alternative 1

Similar to
Alternative 3

Simi/arto
Alternative 3

Same as Alternative 1

Utilities
Police Services
Medical Service

Description of Alternatives

No change

No change
Helicopter landing pad and on-site paramedic units would reduce medical response time
and provide more effective air evacuation for ski area, community backcountry and
vehicular accidents.
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Indicator
-Issue Area-

Alternatives
l

Fire Protection

No change;
continue with
volunteer fire
protection
service based
out of Brighton
Circle.

Electrical Power Supply
Utah Power Lines

No change

Electrical Distribution
Center
Communications

No change

Surface Water Runoff
Drainage System,
Sedimentation Pond and
Sewer Extension

No change

Herita~e

No change

I

3

4

I

5

I

6

No change

Last remaining above-ground
Utah Power lines would be buried in existing R.O.W.
sections of Utah Power lines
except section that crosses BCC riparian area would
would be buried in existing
be movedlburied within existing road alignment.
R.O.W.
An electrical distribution center would be constructed adjacent to the new Resort Operations
Center, improving supply reliability.
A satellite and communications center would be constructed adjacent to the new Resort
Operations Center, improving the quality and reliability of communications.
A surface water runoff drainage system would be installed and buried in the Old County
Road and connected to a sedimentation pond located just west of the Old County Road and
east of Big Cottonwood Creek. The sewer extension would also be installed/buried in the
Old County Road.
No change with mitigation

No change

I

No change with mitigation

MITIGATION MEASURES, MONITORING AND
MANAGEMENT REQUIREMENTS

For all Alternatives, the Forest Service would stipulate that the proponent abide by certain
Conservation Management Practices (CMPs) and mitigation measures to assure compliance with
laws, ordinances or policies for the protection of affected resources. The CMPs are standard
guidelines intended to control runoff, erosion, sedimentation, airborne nuisances and noise
associated with construction activities at ski areas. CMPs would be required for all proposed
actions on NFS lands and recommended for private lands, regardless of the Alternative selected.
Mitigation measures are specific actions employed to further avoid or reduce impacts, beyond
those of standard CMPs. NEPA and CEQ regulations require that all relevant, reasonable
mitigation measures that could improve the project be identified, even if those measures are
outside the jurisdiction of the Forest Service. In this E1S, both CMPs and mitigation measures
are described to inform the proponent and reviewer of the management context within which an
alternative would be implemented. CMPs are contained in Appendix C while mitigation
measures are presented below.

2.6.1

Air Quality

AIR-I

Implement all CMPs listed under the heading of Management of Airborne Nuisances
in Appendix C.

AIR-2

Explore the use of alternative fuels, especially for those alternatives that utilize an
internal resort shuttle system.

Description of Alternatives

'I

j

Resources

Impacts to Heritage Resources

2.6

2

On-site, fulltime professionally-staffed County flfe station would reduce emergency fire
response time for all upper BCC residents and also provide better flfe protection due to the
level of training and service of professional fire fighters.
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2.6.2

Aquatics

AQU-I

Implement all CMPs listed under the headings of Earthwork, Temporary Erosion and
Sedimentation Control, and Permanent Erosion and Sedimentation Control, in
Appendix C.

AQU-2

Investigate and report to the Forest Service or other permitting authorities ifinstalling
screens or other devices on detention basins is needed, in order to capture oils and
other pollutants before they enter stream systems.

AQU-3

Implement sediment ponds and detention traps at appropriate locations in Mill F
South Fork prior to dredging Lake Solitude. Locate one of the sediment ponds near
the mouth of Mill F South Fork to remove sediment particles from suspension before
they reach Big Cottonwood Creek.

AQU-4

If Alternative 2, 3 or 6 is selected, conduct an instream flow study to determine the
effects of water withdrawals for snowmaking on Big Cottonwood Creek. A study
plan will be developed, in consultation with the appropriate state and federal agencies,
and approval by the Forest Service, prior to conducting the study. The study may
result in the baseline flow (minimum flow) being modified to minimize adverse
impact to the aquatic habitat. Minimum flow could either remaining at two cubic feet
per second (cfs) or be adjusted up or down, depending on the study conclusions.

AQU-5

Phase construction activities that would pose a high risk of erosion later in the
summer, after soils have dried out and after runoff in area drainages has peaked.

AQU-6

If the entry bridge to the Moonbeam parking lot is replaced, install check dams in Big
Cottonwood Creek to minimize the potential of down-cutting in the stream. Checkdam design will be approved by a qualified fisheries biologist and a stream
hydrologist.

AQU-7

If Alternative 2,3 or 6 is selected, modify design of the diversion weir and pump
station adjacent to Big Cottonwood Creek to prevent fish from entering the diversion
canal or pipe. Specifically, install and maintain a screen of an appropriate mesh size
at the entrance of the pump system.

2.6.3

Geologic

GEO-I

Implement all CMPs listed under the headings of Earthwork, Temporary Erosion and
Sedimentation Control, and Permanent Erosion and Sedimentation Control, in
Appendix C.

GEO-2

Design and engineer elements to the Utah UBC Zone 3 code. Conduct preliminary
geotechnical-engineering evaluations, including seismic-slope stability to minimize
damages, subject to review and approval the Forest Service engineer.

Description of Alternatives
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GEO-3

Locate trails and structures away from geologic hazards, wherever possible.

2.6.4

Heritage Resources

HER-I

Develop a plan for minimizing recreation impacts to the Woodlawn Mine in
Honeycomb Canyon. This would be a joint effort between Solitude, the Utah State
Historic Preservation Office and the Forest Service. This plan, at a minimum, would
include a strategy for informing resort visitors about how to visit archaeological sites
in a responsible manner to minimize impacts to those sites. In addition, it would
include a strategy for informing visitors about the history of human use in this part of
Big Cottonwood Canyon.

HER-2

Notify the Forest Service Archaeologist immediately if any historic and prehistoric
resources are exposed during construction activities.

2.6.5

~oise

NOI-I

Implement all CMPs listed under the heading Management of Airborne Nuisances in
Appendix C.

NOJ-2

IfAlternative 2 is selected, skating rink operation shall adhere to the following:

NOJ-3

Last Chance Mining Camp operations for various year-round recreational activities,
functions, and events shall adhere to mitigation measure NOJ-2. Solitude will
provide Giles Flat residents advance notice of special events scheduled at the LCMC.
Solitude will prohibit parldng in the LCMC area for special events.

NOJ-4

IfAlternative 2 or 6 is selected,

2.6.6

Recreation

REC-I

Build all hiking trails, new or modified, to Forest Service standards. These standards
include trail construction, signage, restoration, revegetation and education
opportunities.

REC-2

Develop and implement, with Forest Service cooperation, a mountain bike patrol and
use monitoring plan that will establish guidelines for user safety, contain bike use to
designated trails and roads, and provide for emergency response procedures.

(1)
restrict decibel level of music to minimize impacts to nearby residents, (2) require
that the music be directed uphill (south), (3) require that the music be turned off no
later than lO:OOpm, and (4) require that the operational hours of the rink end no later
than lO:OOpm such that no activity occurs after this time.

the drive for the pulse gondola would not be located
in the Last Chance Mining Camp area, and would be installed either at the
Moonbeam Center or Eagle Express base area.

Description of Alternatives
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REC-3

Additional signage will be installed to inform hikers and bikers ofpotential use
conflict and to promote trail use etiquettl!.

2.6.7

Socioeconomics

SOC-l

Implement all CMPs listed under the heading of Resource Conservation in Appendix C.

SOC-2

Prepare a comprehensive trash management plan to be included in the annual
operating plan that addresses education and control of general on-mountain litter,
parking lot and snow storage area litter, and litter control for high use areas including
base, ticketing, and food service areas.

SOC-3

Provide trash receptacles and appropriate signage at top and bottom lift terminals and
other areas around the mountain as necessary to promote a waste-free environment.

SOC-4

Collect litter each year after the snow melts at areas along lift lines, top and bottom
lift terminals, base areas and the mid-mountain restaurant, parking lots, bike and
hiking trails and other areas, as needed.

SOC-5

To the extent possible, collect all debris associated with avalanche control practices
(i.e., avalauncher base plates and other miscellaneous pieces adjacent to firing sites).

SOC-6

Comply with the Americans With Disabilities Act for all new buildings and public
use restrooms. Solitude will consider ways to provide improved points of base area
access and opportunities for summer and winter recreational participation for people
with disabilities.

2.6.8

Soils and Water Quality

SWQ-l

Implement all CMPs listed under the headings of Performance Objectives, Vegetation
Removal, Earthwork, Temporary and Permanent Erosion and Sedimentation Control,
Snowmaking, and Monitoring and Maintenance in Appendix C.

SWQ-2

For all ground disturbing projects, Solitude or its designated subcontractor should
apply annually for coverage under the State of Utah general UPDES permit. A
necessary requirement to coverage under this permit is the preparation of a site
specific runoff and erosion control plan, also known as a Stormwater Pollution
Prevention Plan (SWP3). As a minimum, this plan will utilize the CMPs in Appendix
C as well as any other measures deemed necessary at the time of final design. The
SWP3 will be approved by the State of Utah - Division of Water Quality, in
cooperation with t4e Forest Service and Salt Lake County.

Description of Alternatives
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SWQ-3

Bury no snowmaking lines on steep trails off Eagle Ridge (Diamond Lane, Gary's
Glade, Olympia, SerenitylF.I.S., Rumble) due to highly erosive soils and historic
difficulty in achieving acceptable revegetation in these areas. (This is a Forest Service
recommendation that Solitude can and should implement on their private land.)

SWQ-4

Construct all new hikinglbilcing trails on NFS land to Forest Service standards.
(Solitude can and should construct and maintain trails on its private land to the same
standards. )

SWQ-:-5

Phase the implementation of approved construction projects in close proximity to Big
Cottonwood Creek to reduce the risk to water quality from sediment. Specifically,
should the New Trail and the Alpine Slide be approved, project implementation will
be separated by at least one summer rest season. Also, no more than 2 of the
following projects may be implemented during any construction season, with each
construction season separated by one summer rest season:

•
•
•
•

Bus, High Occupancy and Other Vehicle Lot;
Moonbeam Lot Expansion;
Highway Acceleration/Deceleration Lanes, Moonbeam Access Road;
Redman Lift and Ski Trail.

Finally, none of the following projects will be implemented during the same
construction season as the above projects, and only two will be underway at the same
time:

•
•
•
•
•
•
•
SWQ-6

Resort Operations Center;
Eagle Express Day Lodge;
Moonbeam Center Expansion;
Upgrade of Apex Chairlift and Terrain Modifications;
Upgrade and Relocation of the Moonbeam IT Chairlift;
Ski School Staging Area;
Relocation of the Internal Mountain Road and Expansion of Lower
Easy Street and Link Lift Lower Terminal Area.

At least one sediment detention basin will be available for each of the following
projects:

•
•
•

New Trail!Alpine Slide;
Bus, High Occupancy and Other Vehicle Lot;
Moonbeam parking Lot Expansion.

Each basin will be installed and functioning prior to the start of construction. Basins
will be designed to accommodate, at a minimum, increased runoff from construction
areas due to a 10 year return interval rainstorm. The Stormwater Pollution Prevention
Plan (SWP3) will specify detention basin locations, dimensions, capacities and
maintenance procedures.
Description of Alternatives
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Temporary sediment fencing should be installed at all construction projects .in close
proximity to live water. Specifically, the following projects should have one row of
fencing installed prior to the beginning of construction work:

•
•
•

•
•
•
•
•
•
•
•
•
•
•

Resort Operations Center
Eagle Express Day Lodge
Moonbeam Center Expansion
Apex Lift Conversion Bottom Terminal
Moonbeam Lift Conversion Bottom Terminal
Sol-Bright Lift Bottom Terminal
Honeycomb Lift Bottom Terminal
Sol-Bright Return Trail Upgrade
Honeycomb Return Trail Upgrade
Ski School Staging Area
Easy Street/Link Lift Expansion
Intermountain Road Upgrade
West End Parking Lot
Village Stormwater Detention Basin

Also, the following projects should have double rows of sediment fencing, or single
row fencing backed with weed free certified straw bales, installed prior to the
beginning of construction work:

•
•
•
•
•
•
•
•
•

Sol-Bright New Ski Trail
New Trail Near North Star
Redman Lift and Trail
Bus, High Occupancy Lot
Moonbeam parking Lot Expansion
Moonbeam Access Road
SR 190 AccellDecel Improvements
Alpine Slide
Snowmaking Lines on South Star, Sensation and Deer Trail Ski Trails

The SWP3 will specify type and kind of fencing, as well as locations, lengths and
routine installation and maintenance procedures.
SWQ-8

Delay construction activities within 50 feet of the drainage channel in Honeycomb
Canyon until snowmelt runoff has ended and the channel adjacent to the construction
site is dry.

2.6.9

Traffic and Parking

T&P-l

Encourage continued fmancial support to Utah Transit Authority to promote
continued and increased use of mass transit by the public.

Description of Alternatives
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T&P-2

Encourage Solitude and other ski areas in Big and Little Cottonwood Canyons to
explore the development and implementation of Intelligent Transportation
Information Systems (ITIS). ITlS, which would consist of electronic message signs,
could allow motorists to select, in advance, the most convenient parking locations and
access routes in order to avoid excess circulation/congestion resulting from full or
nearly full facilities (park-n-ride lots, ski area parking lots).

T&P-3

Consider a wide range of incentives to encourage people to use mass transit. Solitude
currently pays for bus passes for resort employees and season pass holders.

T&P-4

On days that parking resources are maximized, deny parking of passenger vehicles,
and allow buses into parking areas with reservations only or to drop off passengers.
In addition, Solitude will warn potential guests when parking lots are full, by using
the electronic sign at the bottom of BCC.

T&P-5

Continue to work with UTA, UDOT, Salt Lake County, Utah Division of Air Quality
and the Forest Service to implement the goals and direction of the Wasatch Canyons
Master Plan.

T&P-6

Consider working with UDOT to signalize the Moonbeam entry intersection, in the
event that the proposed highway and access road improvements are not sufficient to
reduce satisfactorily traffic congestion and improve safety.

T&P-7

Prepare a parking plan (also referred to as a snow storage plan) that includes
delineated parking and snow storage areas, engineering plans to address runoff
issues, direction for peak period parking management, and direction for snow storage
practices. This plan will be approved by the Forest Service prior to constructing
parking improvements on NFS lands and will be submitted as part of Solitude's
annual operating plan.

T&P-8

Explore the possibility of expanding the park-and-ride system at the mouth of Big
Cottonwood Canyon.

2.6.10

Utilities

UTI-I

Implement all CMPs listed under the heading of Resource Conservation in Appendix C.

2.6.11

Vegetation

VEG-I

Implement pertinent vegetation management Standards and Guidelines identified in
the Forest Plan.

VEG-2

Implement all CMPs listed under the headings of Performance Objectives, Vegetation
Removal, Earthwork, and Temporary and Permanent Erosion and Sedimentation
Control in Appendix C.
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VEG-3

Plant and protect ten trees for every tree removed while this master plan is in force.
Trees planted will be native to the area and planting sites will be approved by the
Forest Service.

VEG-4

Survey all revegetated areas on a yearly basis to assess rehabilitation efforts. Reevaluated and revegetation with new methods on those sites that do not meet Forest
Service revegetation standards at the end of five years.

VEG -5

Monitor all sites disturbed by construction activities for a period of five years and
aggressively treat any new populations of noxious or invasive species that appear with
the most effective and appropriate measures, given the size of the population and the
nature of the weed.

VEG-6

Develop a weed management program for the existing ski area. As part of this
program, begin a systematic weed survey of the existing ski area and aggressively
treat all occurrences of noxious or invasive weeds with the most effective and
appropriate measures given the size of the population and the nature of the weed.

VEG-7

Minimize surface grading in areas that are cleared to facilitate natural regrowth.

VEG-8

Utilize weed-free straw for mulch in revegetation projects.

VEG-9

Implement of the Vegetation Management Plan (Long 1998) on NFS lands under
direction of the Forest Service. Each year, Solitude will submit to the Forest Service
detailed plans for that year's operations, including, (1) areas to be treated, (2) reasons
for treatment, and (3) number of acres to be treated. All proposed treatments will be
reviewed and approval by the Forest Service prior to implementation of the year's
forest management activities.

VEG-I0

Provide interpretive signs and pamphlets explaining the need for visitors to remain on
designated trails and within established use areas. Pamphlets will be available onmountain in Forest Service-approved locations. Provide wildlife, vegetation and
wetland/riparian interpretation in conjunction with mountain bike and hiking trails.

VEG-ll

Identify the extent of the populations of plant species at risk near the top of the
Summit lift and at the top of Honeycomb Canyon. Modify the footprint and extent of
grading at the top terminal of the Summit lift and the alignment of the mountain bike
trail, as necessary, to avoid impacts to these populations.

VE G-12

Survey new alignments and facility footprints occurring in suitable habitat prior to
constructions. If any at risk species are found, coordinate appropriate action with
the Forest Service. It is recommended that similar pre-construction surveys be
conducted on suitable habitat on private land.

Description of Alternatives
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2.6.12

Visual Quality

VQY-1

Design structures with an appropriate scale and form.

VQY-2

Choose materials that blend with surrounding colors and textures.

VQY -3

Use non-reflective, reduced glare glass.

VQY -4

Blend ski lifts with non-snow season's color pattern. A Forest Service landscape
architect must review and approve color design for chairlift chairs, towers, and
terminals on NFS lands prior to Solitude's ordering the items.

VQY -5

Blend architectural styles and design details with existing landform characteristics
and/or existing architectural themes. Reflective materials will be avoided.

VQY -6

Retain as much vegetation as possible around towers and terminals.

VQY -7

Install all lift towers not accessible by roads or in other approved ground disturbing
areas with helicopters. No ground equipment will be allowed with the following
exception: a backhoe will be allowed to clear brush and dig holes for lift towers and
terminals. All routes will be designated by the Forest Service prior to the start of
work.

VQY -8

Revegetate disturbed ground areas with native plants as soon as possible after
construction to avoid high color and texture contrast with existing ground layer
vegetation.

VQY -9

Grade cut slopes and other earth/rock disturbance areas to resemble adjacent natural
land forms.

VQY-10

Utilize innovative interior and exterior lighting design.

VQY-11

Use directed and shielded lighting fixtures.

VQY-12

Modify corridor width and tree removal procedures to make corridors appear more
natural and comply with pertinent VQOs. As much as possible, avoid linear openings
in forested vegetation by feathering the edge of ski trails and lift corridors. Forest
Service personnel will assist in designating trees to be removed.

VQY-13

Leave ski runs that require rock and stump removal in a "natural" appearing state.
Rocks and stumps are to be buried and vegetation re-established on the buried
location. Any rocks that will be moved and not covered with soil must be placed in a
natural manner, not placed at the edge of the trees in a linear pattern.

1
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VQY-14

Bury hydrants and control boxes along mountain utility corridors and use dull,
blending colors for covers to reduce their visual intrusion.

VQY-15

Utilize Forest Service guidelines to achieve VQO objectives. These ·same measures
are suggested for mitigation of visual impacts on private lands. Refer to National
Forest Landscape Management, Volume 2, Chapter 7, Ski Areas.

VQY-16

Apply development and architectural guidelines which respond to public concerns
about consistency and quality to any new facilities. Such guidelines will address
architecture, signage, site furnishings, lighting, and other elements of site design. The
design must be reviewed by the Forest Service Landscape Architect for consistency
with the VQOs and ROSs.

VQY-17

Attach Silver Lake cables to the side or beneath boardwalk. Forest Service
Landscape Archit~ct must review and authorize color and placement of all fixtures
and conduit or cable. Cables and fixtures not following existing boardwalk will be
temporary (and above ground to avoid disturbance to wetlands) and removed during
the summer. All light fixtures in the Silver Lake area will be removed during the
summer.

2.6.13

Wetland and Riparian Areas

WET-1

Implement all CMPs listed under the headings of Performance Objectives, Vegetation
Removal,. Earthwork, Temporary and Permanent Erosion and Sedimentation Control
in Appendix C.

WET-2

Avoided or minimize wetland impacts to the maximum extent possible.

WET-3

Mitigate any unavoidable wetland losses either on site or off site at previously
degraded wetland/riparian areas on NFS lands. Coordinate the development of the
mitigation plan with the Army Corps of Engineers (ACOE) and the Forest Service.
Mitigation can only be considered after avoidance and minimization steps have been
taken.

WET-4

Revegetated any disturbed wetland/riparian area with wetland seed mix containing
native species approved by the Forest Service.

WET-5

Obtain a Section 404 Permit from the Army Corps of Engineers for all wetland
disturbance activities prior to construction.

WET-6

Use bridges and boardwalks where mountain bike trails cross surface waters and
wetlands to minimize wetland intrusion and disruption of water channels.

WET-7

Follow the construction practices outlined by the ACOE for temporary impacts
associated with utility lines (e.g., install trench-breakers, replace soil materials in
wetlands in reverse order of removal).
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WET-8

Monitor the effects of snow storage on wetland and riparian areas in conjunction with
the Forest Service and Salt Lake City Department of Public Utilities.

WET-9

Attach electrical cabling for night lighting in the Silver Lake area to the underside of
the existing boardwalk and use aboveground, temporary cable and lighting fixtures
(removed in summer) to avoid potential impact to wetland areas

WET-10

Attach the Utah Power electric transmission cable to the bridge behind Creekside to
avoid trenching impacts to riparian areas of Big Cottonwood Creek.

WET-II

Design the shore profile of Lake Solitude to facilitate the establishment of a wetland
community around the margin of the enlarged lake.

2.6.14

Wildlife

WLF-I

Implement all CMPs listed under the headings of Earthwork, Temporary and
Permanent Erosion and Sedimentation Control in Appendix C.

WLF-2

If Alternative S or 6 is selected, consult with appropriate Forest Service resource
specialists or trained wildlife biologists prior to implementing the Forest Vegetation
Management Plan and/or thinning the area west of Challenger to insure protection of
important wildlife habitat.

WLF-3

Minimize the removal of aspen and standing dead trees. Where safety concerns can
be addressed, snags 18 inches in diameter and greater are to be left to provide habitat
for raptors and cavity nesters. Ensure maintenance of appropriate snag densities and
levels of dead and downed woody material when implementing the Forest Vegetation
Management Plan.
I

WLF -4

Restore and enhance willow riparian habitat around the perimeter of Lake Solitude
impacted as a result of efforts to increase water storage capacity for snowmaking.

WLF-S

Undertake improvements to Lake Solitude after spring runoff has subsided to
minimize down-canyon sediment transport.

WLF -6

Construct any projects approved within the mapped goshawk nesting or post fledging
areas after the conclusion of breeding season for this species.

WLF-7

Implement a O.S-mile seasonal nest site buffer per Romin and Muck (1999) around
active goshawk nest sites.

WLF-8

Determine a fmal alignment for the Sol-Bright trail and lift that will minimize the
cutting of mature or old-growth trees.
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WLF-9

Mow willows in the Mill F South Fork drainage after the conclusion of nesting,
brooding and rearing season. No cutting will be conducted until after July 31.

WLF -10

Engage qualified biologists to conduct fmal clearances for TEPS species immediately
prior to construction activities. If listed species are found, modify construction plans
to avoid confrrmed occupied habitat.

WLF -11

Where possible, locate proposed biking/hiking trails along existing trails or ecotones
(areas of transition between plant communities) to avoid disturbance to forest-interior
habitats.

WLF-I2

Where possible, locate trenched utility corridors in previously-disturbed (treeless)
areas.

WLF-13

Provide and maintain nest boxes for secondary cavity nesters, such as flammulated
owls, in areas where snags would be removed and cavities are lacking.

WLF -14

Install signs to make motorists aware of wildlife.
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CHAPTER 3
AFFECTED ENVIRONMENT
3.1

INTRODUCTION

This chapter describes the existing physical, biological, economic, and social environments, and
provides a baseline from which the affects of the Proposed Action and the alternatives may be
judged. These existing conditions are described according to three broad categories. The
physical and biological environments include natural factors such as water resources, vegetation,
wildlife and fisheries. The human environment includes human-influenced factors such as visual
resources, transportation, recreation, and socioeconomics. The topics are discussed in the same
order in chapters 3 and 4 in order to facilitate easier comparisons.

3.1.1

Assessment Area

The "assessment area" for the EIS varies by resource. In a number of resource analysis areas, the
assessment area includes areas outside of the permitted boundary and proposed expansion area in
order to address direct, indirect, and cumulative effects. For all resources, it includes the "study
area," which is defmed as the current Solitude Mountain Resort Special Use Permit (SUP)
boundary, and those lands incorporated into the proposed expansion area. The "project area"
refers to individual proposed project site-specific locations.
Much of the information on the affected environment is derived from various Forest Service
planning and environmental documents and from detailed technical reports prepared by private
consultants. This information is available for review as part of the project file for this project at
the Salt Lake Ranger District (SLRD).

3.2

PHYSICAL ENVIRONMENT

3.2.1

Watershed Resources

Solitude is located in the upper part of Big Cottonwood Canyon (BCC), which is one of several
predominantly west-facing canyons that drain into the Utah Lake-Jordan River Basin. The Big
Cottonwood Creek watershed, with many tributaries, seeps and springs, flows into the Jordan
River. This watershed analysis considers effects to all drainages flowing into or out of the
Solitude ski area boundary.
Honeycomb Fork and Mill F South Fork are two major drainages in the Solitude project area.
Honeycomb Fork, on the southwest side of Solitude, drains into Silver Fork, which then enters
Big Cottonwood Creek downstream of the community of Silver Fork. Honeycomb Fork
produces spring runoff during high snowpack years, but much of its discharge occurs as
subsurface flow. The Mill F South Fork watershed, which contains Lake Solitude and Milk
Pond, drains into Big Cottonwood Creek. With the help of several small ponds along its length,
Affected Environment
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Mill F South Fork contains some water throughout the year. Upper sections of Mill F South Fork
have been restored and revegetated following a large disturbance event, resulting in a more
stabilized drainage with reduced bedload movement.

3.2.1.1

Water Quantity

Based on about 70 years of data collected at USGS Gauging Station #10168500 located at the
mouth of the canyon, the average flow in Big Cottonwood Creek is 73 cubic feet per second (cfs)
with a minimum and maximum daily flow recorded at 4.5 and 835 cfs, respectively. Big
Cottonwood Creek produces about 6.6 billion gallons of water annually, supplying Salt Lake City
with 30.8% of its culinary water (USDA 1988). For the period of record (1901 to 1997), the
average minimum monthly flow at the mouth of the canyon ranged from 19.9 cfs to 146.6 cfs, the
average monthly flow ranged from 25.3 cfs to 242.0 cfs, and the average maximum monthly flow
ranged from 30.5 cfs to 360.0 cfs.
During a typical year, streamflow begins to increase as a result of snowmelt during the latter part
of March or early April. Streamflow volumes are influenced by snowmelt runoff until mid-June
or early July when snow cover is typically gone. The peak runoff period is influenced by local
climatic conditions and seasonal precipitation amounts. Snowmelt runoff can be characterized
by several mid-range events spread over several weeks or a few large events in a shorter period
of time. During a typical year, peak streamflow volumes occur during the latter part of Mayor
early June.
Minimum instream flows have been established by the Forest Service to protect aquatic
resources. The minimum in-stream flows established for Big Cottonwood Creek at Solitude
were determined by calculating flow for the lowest mean daily value for each month of record
(see Appendix D). The minimum monthly flows established for Big Cottonwood Creek at
Solitude for the period of October through January, the relevant period for snowmaking, are
listed in Table 3-1.
Table 3-1
MinimumIn-Stream FI ows ~or B·19 C 0 ttonwoo d C reek at Solitude
Flow (cfs)
2.8
2.7
2.3
2.1

Month
October
November
December
January

3.2.1.2

Water Quality

Big Cottonwood Canyon is a municipal watershed for Salt Lake City. It is the most important
source of Salt Lake City's water supply (Salt Lake City Department of Public Utilities 1988) and
fully meets its designated beneficial uses (State of Utah 1996a). The beneficial uses in Big
Cottonwood Creek and tributaries are assigned by the Utah Division of Water Quality (DWQ) as
1C, 2B, and 3A. Class 1C is protected for domestic purposes with prior treatment processes as
required by the Utah Department of Health. Class 2B is protected for secondary contact
recreation such as boating, wading, or similar uses. Class 3A is protected for cold water species
Affected Environment
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of game fish and other cold water aquatic life, including the necessary aquatic organisms in their
food chain (State of Utah 1996b).
Big Cottonwood Creek is designated by the State of Utah as an Anti-Degradation Segment - an
established standard under which water quality cannot be lowered, even though the water quality
may be above existing state-designated standards. In these segments, new point source
discharges of wastewater, treated or otherwise, are prohibited, and diffuse sources (non-point
sources) of water pollution must be controlled to the extent feasible through implementation of
best management practices (BMPs) (State of Utah 1996b).
Salt Lake City monitors coliform levels in several perennial streams along the Wasatch Front.
Samples have been collected from Little and Big Cottonwood Creeks, Mill Creek, Parleys
Canyon Creek, Lambs Canyon Creek, and City Creek. Coliforms are bacteria, which are
naturally present in the environment and are used as an indicator that other, potentially harmful
bacteria may be present (Wilkes University 2000). In Big Cottonwood Creek, total coliform and
fecal coliform levels are well below the state water quality standards. In the last few years,
coliform counts have increased slightly at most sites, which may be attributed to more people
using the' canyons (see Appendix D for sampling site locations and comparative site coliform
counts).
Solitude obtains its drinking water from the Alta Mine Tunnel in Silver Fork Canyon. The State
Division of Drinking Water has determined that the sampling requirements are up to date, the
bacterial record is good, and this drinking water source is currently rated as approved (Hansen
2000).

The tunnel that supplies water to the community of Silver Fork, the Kentucky-Utah tunnel, is
cited to have a hydrogeologic connection to Lake Solitude (Marsell1964). This relationship may
require further investigation prior to actions at Lake Solitude in order to prevent impacts to
water quality.
Water quality data has been collected at the Forest boundary (below Solitude in Big Cottonwood
Canyon) since 1974. Since 1995, no state water quality standards have been exceeded. Prior to
this time periodic exceedances did occur. These exceedances were primarily in regard to
phosphorus and metals (Table 3-2).

Table 3-2
Water Quality Values for Big Cottonwood Creek at the Forest Boundary (1974-present)
Parameter

State
Standard!

Average

Minimum

Maximum

Number of
Exceedances

Total
Dissolved
Solids (mg/I)

N/A2

,167

80

298

N/A

Field pH (PH
units)

6.5 - 9.0

8.2

6.9

10.7

1

Field
Conductivity
(umhos/cm)

N/A

211

116

393

N/A
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Remarks

Parameter

State
Standard 1

Average

Minimum

Maximum

Number of
Exceedances

Field Temp
(C)

20

7.5

1.0

17.0

0

8.0/4.0 3

10.2

1.1

17.1

I

Total
Phosphorus
(mg/I)

0.05

0.03

Not detectable

37.0

19

The maximum
value recorded
on 01123/84 is
more than 100
times the next
lower value of
0.18 mg/1.
Exceedances
occur for
Class 2B and
3A in 7/77,
10/82, 11 /82,
5/83, 6/83,
1184, 4/84,
5/84, 6/84,
1/85,2/85,
3/85,4/85,
8/85, 5/86,
9/86, 7/90,
5/93,5/94.

Ortho
phosphorus
(mg/l)

N/A

0.023

0.005

13.0

N/A

The maximum
value recorded
on 06121183 is
more than 100
times the next
lower value of
0.14 mg/1.

H+ arsenic
(ug/I)

50

1.7

0.5

5.5

0

H+ barium
(mg/I)

I

0.021

0.050

62.0

I

The maximum
value recorded
on 11108/88 is
more than 500
times the next
lower value of
0.1 mg/1.
Exceedance
occurred for
Class IC in
11188

3.9

1.0

2.75

8.0

1

Only four
samples were
above the
detection
limit.
Exceedance
occurred for
Class 3A in
5/76.

Field
dissolved
oxygen (mg/I)

H+ cadmium
(ug/I)
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Parameter

State
Standard 1

Average

Minimum

Maximum

Number of
Exceedances

Remarks

16

8

8

8

0

Only one
sample was
above the
detection
limit.

H+ chromium
(hexavalent)
(ug/l)

r
I

18

21.4

10.0

70.0

6

Exceedances
occurred for
Class 3A in
3/83, 6/83,
9/83,5/84,
5/85, 12/92.

H+ iron (mg/1)

1,000 (max)

0.188

0.020

1.770

2

Exceedances
occurred for
Class 3A in
5/83, 5/84.

H+ lead (ug/l)

82

30.6

5.0

120.0

4

Exceedances
occurred for
Class 1C and
3A in 5/83,
6/83, 5/84,
6/86.

H+ mercury
(ug/l)

2.4

0.26

0.10

0.58

0

H+ silver
(ug/l)

4.1

H+ zinc (ug/l)

120

H+ copper
(ug/l)

No values were above the detection limit
30.2

5.0

175.0

5

Exceedances
occurred for
Class 3A in
05/83, 06/83,
05/84, 12/84,
12/92.

Note: The average value for total phosphorus, ortho phosphorus, and H+ banum does not mclude the values noted m the remarks smce these
single values are so far outside the rest of the range of values.
Source: STORET 499310
IState standards reflect the most stringent standard of the three designated beneficial use classes assigned by the Utah DWQ to Big Cottonwood
Creek.
2Not applicable, i.e., no standard assigned by the Utah DWQ for this parameter.
3First number in column is for periods when early life stages are present; second number is for periods when all other aquatic life stages are
present.

3.2.1.3

Moonbeam Parking Lot Access

The Moonbeam parking lot is accessed by crossing Big Cottonwood Creek on a road located
over a culvert and fill structure. This structure has been an ongoing hydrologic concern. The fill
area in the riparian zone of Big Cottonwood Creek associated with this crossing is approximately
40 ft. by 100 ft., or 0.1 acre. The 5-ft. diameter culvert consists of two sections of culvert at
different gradients and is slightly crushed on the top. Water was seen leaking through the joints
of the culvert, where ice formed during the winter of 1997-98. The lower edge of the fill
material, at the mouth of the culvert, sloughed during the spring runoff in 1998 due to water
flowing along the sewer line that is buried in the road. Additional fill material was required to
repair the road crossing.
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The mouth of the culvert acts as a grade control for the area immediately above the crossing,
allowing the stream channel and riparian area above the culvert to collect fme sediments. A
willow-dominated wetland area 50-ft. wide by 100 ft. long has fonned on the sediments. This
area has supported beaver habitat in the past and still maintains small pools and runs in the
stream channel. Above the upper end of this area the stream channel zone is approximately 20 ft.
wide, with steep banks rising out of the channel.
Immediately below the culvert, the stream has carved out a plunge pool from the force of the
water leaving the culvert. The stream channel below the culvert is similar to the channel above
the area affected by the mouth of the culvert. The stream channel is approximately 20 ft. wide
with a riparian area about 50 ft. wide dominated by willows. The stream bottom is composed of
cobbles and some boulders and is moderately steep, typical of the rest of Big Cottonwood Creek
in this part of the canyon.

3.2.1.4

Snow Removal

Parts of both the Village and Moonbeam parking lots are unpaved and provide a potential source
of pollutants to Big Cottonwood Creek. A detention basin located northwest of the Moonbeam
parking lot collects parking lot runoff. After collecting in this basin, the runoff overflows and
disperses throughout the soil and naturally occurring vegetative buffer of the riparian area.
There is no direct discharge to Big Cottonwood Creek. Snow is pushed to within 50 ft. of Big
Cottonwood Creek near the Moonbeam parking lot entrance road. This snow may contain salts
(chloride), sand, oil and other fluids that have leaked from vehicles using the lot. The vegetation
along Big Cottonwood Creek functions as a buffer to snowmelt water entering the creek. A snow
storage plan (or parking plan) that addresses runoff issues must accompany all parking lot plans
on NFS land. They are strongly recommended for parking lots on private land, which are
regulated by the County.
Chloride measurements taken at the mouth of the Canyon (STORET # 499310) range from 0 to
98 mg/l, which is below the secondary drinking water criterion of 250 mg/l.

3.2.1.5

Avalanche Control

Concern has been raised pertaining to the potential effects to water quality from avalanche
control explosives. Solitude uses approximately 2,000 pounds ofPenilite each year. This
explosive breaks down into pentaerythatol tetra nitrate and trinitrotoluene (Goar 2001).
Research is currently being conduct?d by the USGS on the potential effects to water quality from
long-term explosive use (Naftz 2001). Results will be useful in the future for water quality
monitoring.

Affected Environment

3-6

Chapter 3

Solitude MDP Update Final EIS

3.2.2

Soils and Geologic Setting

3.2.2.1

Geology

Solitude is located in Big Cottonwood Canyon within the Wasatch Mountain Range,
approximately 12 miles to the east of the Wasatch fault. This fault system forms an escarpment
known as the Wasatch Front. Major uplift along the Wasatch fault separates the Wasatch
Mountains from the Salt Lake Valley. This uplift exposed thousands of feet of massive quartzite
and granitic bedrock through which canyons along the Wasatch Front, including Big Cottonwood
Canyon, have been cut. Extensive folding accompanied the uplift, and steeply dipping beds of
metamorphic and sedimentary rock are exposed near the lower ends of the canyons.
Big Cottonwood Canyon is characterized by deep, rugged, V -shaped side canyons with steep,
rocky walls, colluvial toe slopes and narrow valley bottoms. The present topography of the upper
portions of the Canyon shows evidence of glaciation, which left behind landforms such as cirque
basins, cols, matterhorns, hanging valleys, lakes, steep headwalls and a variety of moraines
associated with montane glaciers.
Solitude lies within a dominantly northeast facing basin bounded by steep ridges to the
southwest, which become more convex and gentle toward the lower slopes. Slope gradients
range from 5 to 20% in the valley bottoms, to 80% in the upper cirque basin.

3.2.2.2

Geologic Hazards

An evaluation of the geologic structure and potential geological hazards associated with Solitude
was conducted based on a review of literature and maps of the area. General concerns relating to
geologic stability primarily involve earthquakes and mass wasting events (slumps, rockfalls,
landslides, soil creep, debris flows). These events could potentially jeopardize the stability of
structures and associated slopes proposed within the facilities, transportation and ski lift and
terrain projects.

There are no known landslides or unstable landforms in the project area (Harty 1992). Shallow
soil creep and drift of loose colluvial soils is occurring in many places along the southwest side
of Honeycomb Canyon. A debris torrent occurred in the Mill F South Fork of Big Cottonwood
Creek in 198 • as a result of the failure of the dam on Milk Pond. This torrent left sediment and
rock deposits in many of the wetlands and riparian zones in and around the confluence of Mill F
South Fork and Big Cottonwood Creek.

Stratigraphy
The Geologic Map of the Brighton Quadrangle, Utah (Baker et al. 1966) presents information on
the geologic units found at Solitude (Table 3-3). The lower half of Solitude, consisting of the
base facilities and lower ski runs, exists primarily on glacial deposits, with some alluvial deposits
located around the Village base and Giles Flat areas. The major drainages at Solitude contain
channel substrate materials ranging from coarse sands to large boulders. Ski runs in the upper
Affected Environment
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resort area are located on the very steep chutes and headwalls of Mt. Evergreen and Honeycomb
Peak. In the vicinity of Honeycomb Canyon and Eagle Ridge, the topography is formed of
Humbug and Deseret formation limestones. Madison and Deseret formation limestones are
found in the area of the Powderhorn and Summit chairlifts. The northern end of Evergreen
Ridge, near the Summit lift, is formed out of Clayton Peak stock granodiorites. Upper
Honeycomb Canyon, including much of Honeycomb cliffs, changes to Gardison and Maxfield
limestone. Two areas of Humbug formation occur near the top of Apex lift and the northwestern
end of Eagle Ridge. Alta stock covers a large area surrounding Twin Lakes reservoir.

Table 3-3
G eoIogle
. U·t
aiD R esort
DI sat S 0 litu d e M OUD t·
Map Symbol
ag
cp
Cm
Md
Mdg
Mg
Mh
Qal
Qm

Name or Description
Alta stock
Clayton Peak stock
Maxfield limestone
Deseret limestone
Deseret and Gardison
Gardison limestone
Humbug formation - limestone
interbedded with sandstone
alluvial deposits
glacial deposits

I

Source: GeolOgiC Map of the Bnghton Quadrangle, Utah (Baker et al. 1966)

I

Structure and Seismicity
The Wasatch fault is the longest active normal-slip fault zone in the United States. It is capable
of producing large magnitude (M-6.5-7.5) earthquakes, which have the potential of causing
serious damage through strong ground shaking, surface fault rupture, liquefaction, and landslides
(Hecker 1995; Hylland et al. 1997).
The Wasatch Mountains are located within the Intermountain Seismic Belt, a zone of seismic
activity extending from Arizona to Montana (USDA-FS 1999).

3.2.2.3

Soils

The Solitude Area of BCC contains five major land types as defmed by Rapin and Nelson
(1973). These landtypes can contain one to several different kinds of soils. Information on soil
types can be found in the 1975 report Soil Survey and Interpretations - Summit Soil Survey
Area - Wasatch Mountain Portion (USDA-NRCS 1975). Soil types are illustrated in Figure 3-1
(see Table 3-4 for soil erosion hazard ratings for all soil types found at Solitude).

Affected Environment

3-8

J

Soils Types
Legend
gravelly loam

rock outcrops and
cobbly sandy loams
gravelly loam

cobbly sandy loam

cobbly sandy loam
cobbly sandy loam

loam

bouldery loam

PRE

cobbly loam

rock outcrops and
cobbly silty loam
rock land, talus, and
shallow soils

/

/

\,
,

-- ---.....

tcrops and
rock ou
ilt loams
very cobbly s

~j
;

-.---------...~ - ..-..... - "

,._:. -...

Figure 3-1
untain Resort
Solitude M~p Update
Solitude

CaC

Solitude MDP Update Final EIS

Chapter 3

Trough Bottomlands - Landtype G5
This landtype occurs along the valley floor from 7,300 to 8,600 feet; specifically from Brighton
to Mill D canyon in Big Cottonwood Canyon. Slopes are primarily north and west facing,
medium in length, and concave and convex in shape. Vegetation is dominantly Englemann
spruce and subalpine fir. Soil types commonly found in this landtype include LdD bouldery
sandy loam, NcD bouldery loam, LcE cobbly sandy loam, CaC gravelly loam and FHG gravelly
loam. Effective rooting depth is 60 inches or more. Permeability is moderate. Surface runoff is
slow to medium and erosion hazard is slight under natural vegetation. The erosion hazard
becomes slight to moderate if vegetation is removed and the soil is left bare. Summer homes are
located on this landtype.
Table 3-4
E roslon H azar d s ~or S0 litu d e S01°1 Types
Soil Type
CaC - gravelly loam

Low

Moderate

High

X

DRH - rock outcrops and cobbly sandy loams
FHG - gravelly loam

X

X

LeE - cobbly sandy loam

X

LcF - cobbly sandy loam

X

LeG - cobbly sandy loam

X

LdD - bouldery sandy loam

Very High

X

NbG-loam

X

~cD - bouldery loam

X

PRE - cobbly loam

X

Rx - rock land, talus, and shallow soils

X

R VH - rock outcrops and cobbly silt loams

X

ZWH - rock outcrops and very cobbly silt loams

X

Denved from -Soil Survey and mterpretanons - Swrurut Soil Survey - Wasatch Mt. POrtIon, USDA-NRCS (1975).

Thick Mantled Troughslopes - Landtype G8 and Cirque Basin Bottoms - Landtype G4
These two landtypes occur on steep, north and east facing concave and convex slopes, lateral
moraines and benchy glacial trough slopes at elevations of 8,000 to 9,500 feet. Vegetation is
dominantly Englemann spruce and subalpine fir. The dominant soil in the G4 landtype is LcG
cobbly sandy loam. The soil types commonly found in the G8 landtype include LcF and LcG
cobbly sandy loam and NbG loam. The dominant soil in the G4 landtype is LcG cobbly sandy
loam. Effective rooting depth is 60 inches or more. Permeability is moderate. Surface runoff is
medium and erosion hazard is slight under natural vegetation. The erosion hazard becomes high
if vegetation is removed and the soil is left bare. Landslide hazard is high when the soil is
disturbed.
Troughslopes - Landtype G3
This landtype consists of very steep, relatively smooth, glacially modified side slopes ofUshaped valleys and is typically found at elevations of 8,000 to 10,000 feet. Slopes are on all
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aspects and are long and concave in shape. Vegetation is dominantly ninebark, deer brush,
Jacobs's ladder, sedge, subalpine fIr, limber pine, and Douglas fIr. The soil types commonly
found on this landtype include LcF and LcG cobbly sandy loam soils, PRE cobbly loam soils,
and RVli association of rock outcrops and cobbly loam soils. Effective rooting depth is 60
inches or more. Permeability is moderate. Surface runoff is slow to medium and erosion hazard
is slight under natural vegetation. The erosion hazard becomes high to very high if vegetation is
removed and the soil is left bare. Landslide hazard is high, especially when steeper slopes are cut
or loaded.

Cirque and Ridgeland - Landtype G1
This landtype occurs on the very steep northern aspects of east-west trending high mountain
crests at elevations of 9,000 to 10,000 feet. Slopes are long and concave in shape. Vegetation is
dominantly ninebark, deer brush, Jacobs's ladder, sedge, subalpine fIr, and Douglas fIr in
scattered stands. The soil types commonly found on this landtype include the ZWH association
of rock outcrops and very cobbly silt loam soils, the DRH association of rock outcrops and
cobbly sandy loam soils, and the Rx association of rockland, talus, and shallow soils. Effective
rooting depth is about 19 inches. Permeability is moderate. Surface runoff is moderate to very
rapid and the erosion hazard is slight under natural vegetation. The erosion hazard becomes very
high if vegetation is removed and the soil is left bare. Because of the harsh climate and droughty
infertile soils, ground disturbances are diffIcult to revegetate and stabilize. Landslide and debris
flow hazards are high.
The Trough Bottomland, Thick Mantled Troughslope, Cirque Basin Bottom, Troughslope
landtypes occur predominately on landforms of glacial origin. Soil parent materials are
accordingly glacial till, drift, and outwash. The Cirque and Ridgeland landtype has soils that are
formed in colluvial and residual drift materials derived from both limestone and granodiorite
bedrock types. The textures and many associated properties are markedly different between the
limestone and granodiorite derived soils. Generally, the limestone derived soils are fIner textured
and perhaps more productive than the granodiorite soils. Both materials are likely to be highly
erodible when cleared of vegetation and exposed to weathering.

3.2.3

Air Quality

3.2.3.1

Air Quality Regulations

Federal Regulations
The Clean Air Act - The Clean Air Act (CAA) was enacted in 1955, but contained few
requirements for reducing air pollutant emissions. It was amended numerous times from 1963
through 1990 to address reductions in vehicle and stationary source emissions and establish
national air pollution concentration limits. It also established several programs, including: the
National Ambient Air Quality Standards (NAAQS), which limited air concentrations to protect
public health and welfare; the New Source Performance Standards, which set emission standards
for major sources; and the State Implementation Plan (SIP) procedures, which were designed to
bring areas that exceeded NAAQS levels (non-attainment areas) to within the standards. In
Affected Environment
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addition, a program called the Prevention of Significant Deterioration (PSD) was established to
help protect clean areas of the country (Class I & II areas). The PSD program established
allowable concentration increases from all major sources that could potentially exceed the
NAAQS. The PSD program also included protection of National Parks, and Wilderness areas
greater than 10,000 acres (Class I areas). Finally, the PSD program established visibility
impairment restrictions on major sources impacting the Class I areas. Table 3-5 lists the NAAQS
and Class II PSD increments by pollutant and time periods for which the pollutants are averaged.

Table 3-5
National Ambient Air Quality Standards and PSD Increments
Averaging Period

Pollutant

NAAQS
(?g/m ), unless otherwise noted
3

Class II PSD 1
Increments
(?g/m

S02
(Sulfur Dioxide)

3-hour
24-hour
Annual

1,300
365
80

512
91
20

N02
(Nitrogen Dioxide)

Annual

100

25

03
(Ozone)
CO
(Carbon Monoxide)

I-hour
8-hour2
I-hour
8-hour

0.12ppm
0.08 ppm
35 ppm
9 ppm

-------

PM 10
(particulate matter less
than 10 microns)

24-Hour
Annual

150
50

30
17

PM2.5
(particulate matter less
than 2.5 microns)

24-hour
Annual

65
15

-----

3

)

--.-

. .

No Class I areas eXIst WIthin 100 km of the Solitude Mountam Resort.
new standards have not been implemented yet.
micrograms per cubic meter
ppm - parts per million
I

2 These
?glm3 -

Federal agencies must also conform to the SIPs in areas that exceed the NAAQS. This
conformity requirement affects major highway projects and other new traffic generating (indirect)
sources. F or most ski areas, the level of emissions generated from traffic is small enough such
that no conformity demonstration is required.
The latest Environmental Protection Agency (EPA) emission factors and pollutant concentration
prediction models are used with the most current transportation information collected in BCC so
that an air quality assessment can be performed. This air quality assessment addresses areas most
impacted by air pollution emissions resulting from ski area activities and uses the most realistic
analysis assumptions for the worst case emissions scenario so that potential impacts can be
assessed with a lower margin of error. The EPA Region Vill, the Utah Division of Air Quality
(DAQ), and the Wasatch Front Regional Council are review agencies for the air quality analysis
contained in this E1S.
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State Regulations
Most federal programs, as required under the CAA, have been delegated to the State of Utah,
Division of Air Quality (DAQ). The following programs administered by the DAQ include:

State Implementation Plan (SIP) - Solitude and surrounding area, as part of Salt Lake County,
is designated by the EPA as a non-attainment area for the following pollutants: particulate matter
less than 10 microns (PMI0), sulfur dioxide (S02), and ozone. Recently, the area has been
redesignated as a maintenance area for ozone, but controls in place are similar to the other
pollutant non-attainment area requirements. SIPs have been developed for these non-attainment
areas to control emissions from automobiles by requiring an 11M registration for each vehicle.
For any facility located in Salt Lake County, the total on-site emission increases are governed by
the SIPs such that no increase of any combination ofNO x +S02+PM lO are allowed to be greater
than 25 tons per year. For the Solitude area, the increase can be thought of as the difference in
emissions due to the future proposed alternative and the current operating conditions. On-site
emissions have been defmed as the total of all emissions within the SUP boundary at Solitude,
including the access roads. Section 3.2.3.4 discusses the total on-site emissions from Solitude.

Conformity - Conformity requirements have been in effect since January 1994. These
requirements are applicable to any federal action that has the potential to increase emissions
within a non-attainment area. For projects that exceed the emission threshold of either 100 tons
per year or 10% of the non-attainment area's total emissions (for the pollutant that exceeds the
NAAQS), a conformity analysis must be performed which demonstrates that the project will not:
•
•
•

Cause or contribute to a new area that violates the NAAQS;
Lengthen the amount of time required to show attainment;
Increase the severity or number of violations within the non-attainment area.

The emissions considered include future increases in direct and indirect emissions sources
associated with the alternatives. Direct emissions include stationary sources such as backup lift
engines, on-site electrical generators, on-site mobile equipment such as snow grooming
equipment and snowmobiles, and other miscellaneous sources including space heating and
ftreplaces. Indirect emissions include emissions generated by automobile and transit associated
with the transportation of skiers to and from the ski area. For this EIS, the emission increases are
considered to be the difference between proposed future and current emission levels. Future
emissions and emission increases for each alternative (except the No Action Alternative), which
are used in determining whether a conformity analysis is required, are discussed in Chapter 4.

New Source Review - The New Source Review requires that any source of air pollution, with the
exception of insignificant sources, obtain a permit to build, own, or operate the pollution emitting
facility. An application for this permit is called a Notice of Intent and must contain enough detail
such that the facilities ' quality of emissions and location of emissions can be determined by the
DAQ. The DAQ requires this permit for Solitude, since emissions do result from various on-site
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activities, including the on-site automobile traffic, emergency diesel generators, and various
pieces of snow grooming equipment.

3.2.3.2

othe~

Climate

Solitude experiences a climate that is typical of high mountain locations throughout the
intermountain west. Precipitation during winter snowstorms is often augmented by additional
moisture from the Great Salt Lake when the lake temperature is warm and when prevailing winds
are from the northwest. Precipitation measurements near Solitude (Silver Lake station) made
since 1948 record an annual snowfall of 415 inches. The total annual liquid equivalent
precipitation measured is 43.7 inches. The lowest precipitation occurred in 1976 with a total of
17.1 inches, and the highest amount of annual precipitation occurred in 1983 with a total of 65.4
inches.
In contrast to the climate of upper BCC, the climate experienced in lower BCC is more typical of
semi-arid deserts. Annual precipitation measured at the mouth of BCC at the water treatment
plant (Cottonwood Weir) indicates an annual average of 94 inches of snowfall and a total of 24.2
inches liquid equivalent precipitation per year. Figure 3-2 illustrates the 30-year, average daily
liquid equivalent precipitation received for the Silver Lake and Cottonwood Weir stations.

Figure 3-2
30-Year Daily Average Precipitation within Big Cottonwood Canyon
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Periods with sub-zero temperatures occur at Solitude, but they are infrequent. The average
temperature recorded at Silver Lake varies from an average low of 8 degrees F in January to an
average maximum of 72 degrees F in July.
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Temperature inversions (warm air above cold) experienced during the winter months often trap
cold air and pollutants in the Salt Lake valley. The number of these inversions varies from year
to year, and is dependent on the average position of the jet stream. Higher elevations, where the
ski areas are located, are usually above these inversions. During periods of prolonged inversions,
spring-like conditions, with temperatures that are 20 degrees warmer than valley locations, are
experienced at the ski areas, including Solitude. Air quality in the lower elevations of BCC is
characterized by elevated PMI0 and CO concentrations during these conditions. The top of the
inversion marks the boundary between polluted air underneath and clean air above; hence, little
of the urban pollution is allowed to enter the upper canyon areas.
The meteorology within upper BCC (including Solitude) can be best described as variable.
Winds are affected by the warming and cooling of the mountain slopes in nearly all directions
around the ski area. The closest weather monitoring station is located on the top of Solitude's
Powderhorn lift, located at an elevation of 9,880 feet above mean sea level. These data are more
representative of ridge top environments with mountaintop winds, and do not measure the slope
flows that are experienced in the Salt Lake valley bottoms. The closest station in BCC, which is
representative of canyon bottom conditions is located at the Spruces campgroulid, a few miles
down-canyon from Solitude. Both of these stations in BCC only operate during the ski season.
The closest DAQ air quality monitoring station that records hourly wind speed and direction on a
continuous basis is located in the Salt Lake valley at Cottonwood High School, approximately 15
miles west of Solitude. The data received from these stations are used for the purposes of
estimating the transport and dilution of emissions resulting from canyon traffic and depicts the
annual average wind speed and directions by stability class (Appendix E). Stability is a measure
of the ability of the air to disperse pollutants, where stability class A is the most dispersive and
class F is the least dispersive (most stable). Stability classes A, B, and C only occur during the
daytime hours, stability class D occurs under moderate to strong winds both day and night, and
stability classes E and F only occur during nighttime hours.

3.2.3.3

Existing Ambient Air Quality

Measured concentrations of selected air quality parameters monitored at Cottonwood High
School are typical of those found throughout the residential areas of eastern Salt Lake County.
Table 3-6 indicates the background concentrations measured at the Cottonwood station. Average
concentrations from this station were used as background for air quality assessments, which
include emissions from roadways and intersections involving ski area and other traffic.
The ambient air quality near Solitude is considered to be relatively unpolluted when compared to
areas near the mouth of BCC and adjacent Salt Lake valley locations. Since Solitude is some
distance away from Salt Lake metropolitan area emission sources, and since its elevations are
considerably higher than these sources, concentrations are expected to be lower than those
measured along the east benches of the Salt Lake valley.

Affected Environment

3-15

Chapter 3

Solitude MDP Update Final EIS

Attainment Status

Solitude is located in Salt Lake County, which is currently designated non-attainment for sulfurdioxide (S02) and particulate matter less than 10 microns (PM lO). Salt Lake County has recently
been redesignated from a non-attainment area to a maintenance are for ozone (03) and co. In
addition, Salt Lake City is designated as non-attainment for carbon monoxide (CO). As shown in
Table 3-6, monitoring data from the DAQ station nearest to Solitude indicates that the NAAQS
were not exceeded during the baseline year (1999). Ambient air quality at Solitude is considered
to be better than the quality determined at the Cottonwood monitoring station.
Table 3-6
Back~groun dAir PIlt
o u an tC oncentrti
a ons a t th e C 0 tt onwoo d Sta ti on
Background Concentration
Pollutant

%ofNAAQ
Standards

Averaging
Period

1999
PM 10 (ug/m3)
CO (ppm)
Ozone (Ppb)

Maximum 24-hour
Annual Average
Maximum I-hour
Maximum 8-hour
Maximum I-hour

91
25 .9
6.9
5.6
119

NAAQ
Standards
150
50
35
9
120

61%
52%
20%
62%
99%

GUIdeline for Modeling Carbon MonoXIde from Roadway Intersecttons (EPA-4541R-92-005 )
ug/m3 - micrograms per cubic meter
ppm - parts per million
ppb - parts per billion

Hot Spot Analysis
In order to assess the current air quality impacts associated with ski area traffic, a hot spot

analysis was performed using the transportation survey information collected during January and
February 1997. The analysis examined air quality impacts at the intersection ofBCC Highway
(SRI90) and Wasatch Boulevard. In order to be consistent with transportation planning
methodology, the total vehicle emissions associated with the 11 th highest skier visit day was
used. These emissions are a result of traffic due to the ski areas in BCC, as well as background
traffic from all other uses in the Canyon and along Wasatch Boulevard.
The analysis combines the most recent measured maximum background from the DAQ
Cottonwood station with computer model calculated concentrations of traffic emissions at the
intersection. Concentrations were modeled for all locations around the intersection up to a
minimum distance of 3 meters from the roadway edge. A full winter's season of wind speed and
direction data was used in the model. Results of the hot spot analysis are summarized in
Table 3-7 below and are graphically depicted in Figures E-3 and E-4 in Appendix E.
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Table 3-7
I . - 1999 E XIS
. ting C on diti ons
SummaryofI n t ersec ti on CO H 0 t S.pot A nalYSIS
Pollutant

CO

Averaging
Period
I-hour
8-hour

Maximum Impact
ppm

Location

10.1
2.8

7-Eleven*
7-Eleven

Background
(ppm)

Total
(ppm)

NAAQS
(ppm)

6.9
5.6

17
8.4

35
9

CAL3QHC disperslOn model
"Intersection of BCC Highway (SR190) and Wasatch Boulevard

3.2.3.4

Sources of Air Emissions

This section discusses the existing emissions associated with Solitude. The sources, as
previously discussed, contain direct and indirect emissions. The existing sources of air emissions
from Solitude are based on the 1999/2000 ski season.

Direct Emissions
Direct emissions from Solitude consist of stationary sources, space (comfort) heating, and mobile
sources. Stationary sources include backup diesel and gasoline-fueled internal comJ?ustion
engines, which are used to off-load skiers in the event that electric power is interrupted. Comfort
heating emissions include emissions from the combustion of natural gas, propane, oil, and wood
used to provide the buildings with heat and hot water. Off-road mobile sources include snow
grooming equipment, snowmobiles and ski area-operated vehicles. Summarization of total
stationary source, space heating and on-site mobile source emissions at Solitude are available in
Appendix E.

Indirect Emissions
Estimates of the total emissions due to the transportation of skiers to and from Solitude have
been made for the 1999/2000 ski season. The onsite indirect emissions consist of all vehicle
emissions that are considered to be on-site. The average length of the access is 1/5 mile for both
the entrance and exits. Other assumptions are that 90% of the vehicles leaving in the afternoon
run in a "cold start" mode, which is a period when the catalytic converter is cold and does not
reduce carbon monoxide emissions. The total time a vehicle idles is assumed to be 10 minutes,
which includes the AM and PM periods. An average speed of 10 miles per hour for vehicles
entering the parking lot in the morning was used. To account for the congestion experienced
during the evening, a speed of 5 miles per hour was used.
As indicated above, all emission sources have been identified for Solitude and existing levels of
emissions for the 1999/2000 ski season at Solitude are summarized in Table 3-8.
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Table 3-8
. R esort AirE mISSIOnS - 1999 E XIS
. ti ng C on diti ons
Summaryo fS orItu d e M ountaln
NO x
PM lO
Source
CO
S02
TonslYear
TonslYear
TonslYear
TonslYear
Stationary Sources
Space Heating
On-site Mobile Equipment
On-site Indirect
TOTAL

3.2.4

0.45
0.08
40.45
0.38
41.36

2.14
7.48
207.13
18.19
234.94

0.03
1.02
3.23
0.00
4.29

0.03
0.01
3.29
0.01
3.34

Noise

Noise sources at Solitude include construction and maintenance activities, equipment operation,
vehicular traffic, explosives used for avalanche control and trail modifications, snowmaking
activities, and recreational users of the facilities. Daytime operations during the winter create
minimal noise. While snowmaking and trail grooming activities are the greatest single sources of
noise during the winter, these typically occur at night and/or during non-operating hours.
Summer noise levels during the day tend to be higher for limited durations, due primarily to
construction and maintenance activities. Noise from these activities can occasionally be heard in
areas outside the SUP boundary, including the Redman Campground, Solitude Nordic Center and
ski track, Brighton Resort, and from many of the surrounding private residences.
Noise associated with vehicular traffic along SR 190 is greatest in the early morning (8:00 to
10:00 AM) and late afternoon (3:30 to 5:30 PM) during the winter. Noise levels are more evenly
distributed throughout the day during the summer months, with peak sustained noise levels
occurring along SR 190 reached in the fall, during the fall foliage season.
Noise associated with operation of the existing snowmaking system results primarily from the
use of water pumps and fan snow guns. All pumps utilized with the snowmaking system are
electrically powered and contained in a building, resulting in an outside dB level equivalent to
that of a domestic household (45 dB). Noise level data provided by SE GROUP shows that at 100
feet away, the snow guns produce a noise equivalent to the background noise found in the
average household (50dBA). This can be compared with grooming vehicles that produce a noise
level of 88 dB at a distance of 25 feet.

Year-round recreational use in Big Cottonwood Canyon and at Solitude has grown in recent
years. Commensurately, noise generated by people and activities in the Canyon and at Solitude
has also increased during this time. In conjunction with Village development and increased
numbers of overnight guests staying at Solitude, the Village and Last Chance Mining Camp
areas at Solitude are used on a year-round basis and at night for various recreational activities,
functions, and events. These activities have increased noise levels in the area.
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3.3

BIOLOGICAL ENVIRONMENT

3.3.1

Aquatic Resources

3.3.1.1

Fisheries

The status of existing fisheries and aquatic habitats associated with the Big Cottonwood Creek
was evaluated through 1994 Forest Service surveys conducted in the vicinity of Solitude (Cowley
1995). Surveys of macroinvertebrates, critical to the maintenance of fisheries, were also
conducted in 1989 and 1990 in conjunction with Brighton's Master Plan EIS (USDA-FS 1991a).
Utah Division of Wildlife Resources (UDWR) data on fish populations, stocking and angler use
in the upper reaches of Big Cottonwood Canyon was also used in determining the status of these
resources. (USDA-FS 1999a)
Big Cottonwood Creek originates above Solitude at the head of Big Cottonwood Canyon and
drains west into the Salt Lake Valley. Water is diverted from the stream for municipal water
supply prior to the confluence with the Jordan River. Private homes, campgrounds, picnic areas,
two power generation plants and two ski areas are found in the drainage. Other recreational
activities include hiking, fishing, mountain biking and cross-country skiing. UDWR identifies
Big Cottonwood Creek as a Class II water and therefore of importance to the state fishery. Class
II waters are defmed as moderate to large productive streams with high aesthetic value where
fishing and other recreational uses should be the primary consideration. Big Cottonwood Creek
may be especially noteworthy due to its capacity to provide for a strong resident trout fishery
close to a major metropolitan area (USDA-FS 1999a).

Threatened, Endangered and Sensitive Fish Species
Threatened and endangered species include those that have been identified by the u.s. Fish and
Wildlife Service (USFWS) as rare or declining and in need of special protection. Sensitive
species are designated by the Regional Forester due to concerns about population viability as
evidenced by predicted downward trends in population numbers or habitat capability.
Federally-listed threatened and endangered species and Forest Service sensitive species (TES)
must be addressed to comply with the Endangered Species Act of 1973, as amended, and Forest
Service policy.
The USFWS's biannual Forest-wide Species List, dated September 2001, indicated that one
endangeredfish species, the June sucker (Chasmistes liorus), could potentially occur in Salt
Lake County (USFWS 2001). No threatened, proposed, or candidate fish species were included
in this list. One Forest Service sensitive fish species is known to be present in Salt Lake County,
the Bonneville cutthroat trout (Oncorhynchus clarki utah). These two TES fish species are
addressed in this document. Detailed TES species account can be found in Threatened,
Endangered, and Sensitive Species of the Northern Utah Ecogroup (USDA-FS 1996b). Further
discussion and analysis of TES fish species are made in the Biological Assessment and
Biological Evaluation for this project (USDA-FS 2001).
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June sucker (Chasmistes liorus): The June sucker is endemic to Utah Lake and its tributaries,
and its historic range was restricted to these waters. Commercial fishing during the late 19th
and early 20th centuries, loss of spawning habitat due to water diversions for irrigation (Sigler
and Sigler 1987), and predation by introduced smallmouth bass have all contributed to the nearextinction of this species. In recent times, the suckers have not been known to exist naturally on
the Wasatch-Cache National Forest, although they may have spawned in the Provo River in
areas that are now part of the National Forest System.
June suckers are currently found in Utah Lake and in Red Butte Reservoir. The FWS introduced
the June sucker to Red Butte Reservoir and is maintaining an introduced, holding population
there. This population ·has naturally reproduced in Red Butte Reservoir.

Bonneville cutthroat trout (Oncorhynchus clarki utah): Currently, Bonneville cutthroat trout
are restricted to 291 known populations in Idaho, Nevada, Utah, and Wyoming, where they are
primarily found in small, headwater streams (Federal Register 2001c). This trout requires a
clean, gravel substrate in cool water for spawning. Spawning occurs in spring between April
and June. Optimum habitat characteristics include stream reaches with a 1: 1 pool to riffle ratio
and slow, deep water with vegetated stream banks for shade, bank stability, and cover.
Bonneville cutthroat trout prefer summer water temperatures of about 59°F, but can survive in
water up to 70°F (USDA-FS 1996).
Historically, a population ofBonneville cutthroat trout occurred in Big Cottonwood Creek
(Sigler and Sigler 1987), but surveys conducted in 1994 failed to locate any individuals (Cowley
1995). However, one individual adult trout was captured upstream, above Silver Lake at
Brighton, during the summer of 1998 (Cowley 2000). The individual is suspected to have come
downstream from Twin Lakes, which has a stocked population of Yellowstone cutthroat trout.
Bonneville cutthroat trout exists in some streams throughout the Bonneville Basin area of the
WCNF. However, there are no known populations of this trout species in the permit area.

Fish Habitat
Big Cottonwood Creek has been altered over the past 150 years by mining activities and the
construction of picnic areas, campgrounds, homes, bridges, ski resorts, roads and parking lots.
The full extent of these alterations is unknown because no quantitative description of the stream
in its natural, undisturbed state exists.
From July 1 to August 7, 1997, three reaches in Big Cottonwood Creek were surveyed using the
Forest Service RlIR4 fish habitat inventory procedure (Overton et al. 1997). This procedure is
data intensive and includes snorkeling .counts in various habitat types. The purpose of this survey
was to develop a "snapshot" view of the upper reaches of Big Cottonwood Creek and identify
existing fish habitat conditions at Solitude. Optimal brook trout habitat consists of 35 to 650/0
pool habitat, defmed as slow moving water providing resting areas for fish. Brook trout usually
spawn at the transition zones between slow water habitat types and riffles.

Reach 1: Reach 1 lies between the bridge at Spruces Campground and an upstream bridge that
accesses an old mine site just below Silver Fork. Reach 1 has a length of 1,963.2 meters. Flow
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for this reach at the time of survey was 0.69 cubic meters per second (m3s) or 22.9 cubic feet per
second (cfs). Reach 1 had an average width was 5.5 meters and average depth was 0.26 m.
Ninety-one habitat units were identified and measured in Reach 1. These habitat units were
grouped into fast (890/0) and slow (11 %) water habitat types by surface area. Habitat in Reach 1
includes 36 low gradient riffles (71.40/0 by surface area), 7 runs (4.3 % by surface area), 6 high
gradient riffles (2.90/0 by surface area) and 1 glides (1.20/0 by surface area).

Reach 2: Reach 2 encompasses the stream between Solitude's Eagle Express Lift and the bridge
crossing into Redman Campground. This Reach encompasses not only parts of Solitude's permit
area, but also parts of the Giles Flat area, which is private property and contains numerous
homes. Reach 2 has a length of 1,687.2 meters, an average width of 4.3 meters, an average depth
of 0.24 meters and a mean maximum depth of 0.63 meters with a residual maximum depth of
0.40 meters. Reach 2 includes 112 habitat units, consisting of 41 % slow and 59% fast water
habitat types. The fast water habitat types consist of 30 low gradient riffles (39.1 % by surface
area), 20 high gradient riffle (17.4% by surface area) and 5 runs (2.3% by surface area). The
reach' s average width-to-depth ratio is 17.9. There were 23.8 pieces of large wood per 100
meters in this reach.
In Reach 2, the crew noted that trees had been pulled out of the riparian zone just below where
the stream crosses into the Moonbeam parking lot. Also noted were a few foot bridges, with
trash foUnd on the banks and in the channel. New riprap was noted adjacent to the Inn at
Solitude. This modification has resulted in a 31-meter low gradient riffle with a lack of riparian
vegetation.

Reach 3: The third reach encompasses the stream section between the bridge to Redman
Campground and the upper most campsite in the campground. Reach 3 has a length of 845.2
meters with an average width was 5.0 m and average depth was 0.19 m. A total of29 habitat
types were measured in this reach, consisting of 12% slow and 88% fast water habitat types.
Fish Populations
The Forest Service surveyed three reaches in Big Cottonwood Creek on September 16, 1994.
Fifty-meter sections were sampled through electro-fishing and netting, and fish population
estimates were made for fish over 100 millimeters, as the probability of capturing fish under this
size is believed to be too low for accurate inference. The three reaches sampled were located
within Solitude' s permit boundary. Each of the reaches sampled in the creek showed evidence of
spawning, and young-of-the-year and age-one fish were prevalent (Appendix F: Cowley 1995).
Data from the uppermost reach indicated that the fishery in this section consisted of 98% brook
trout (Sa lvelin us fontinalis) and 2% hatchery-stocked rainbow trout (Oncorhynchus my ldss). The
population estimate for brook trout was 40-49 fish (100 millimeters and longer) per 50 meters of
stream. This section supported primarily young-of-the-year fish. The rainbow trout population
estimate was two fish per 50 meters.
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The middle reach sample consisted of87% brook trout and 13% rainbow trout. The brook t.rout
population estimate for this section was 35-47 fish per 50 meters. The rainbow trout estimate
was 6 fish per 100 meters. Some fry were collected, but because of their size, no identification
was made.
The lower section sampled consisted of 100% brook trout, with a population estimate of 43-49
fish per 50 meters of stream. The majority of the fish sampled at this site were young-of-theyear.
Big Cottonwood Creek has a self-sustaining brook trout population (USDA-FS 1991a) and is
stocked below Silver Lake with rainbow trout on an annual basis. CDWR stocked 12,000 fish in
2000 (Wagner 2000).

3.3.1.2

Macroinvertebrates

Monitoring of aquatic resources in Big Cottonwood Creek has included macro invertebrate
surveys as well as fish surveys. Macroinvertebrate surveys were conducted in 1989 and 1990 in
conjunction with preparation of Brighton's 1991 Master Plan EIS (USDA-FS 1991a). These
surveys quantified macro invertebrate diversity and provided an indication of the overall health of
the Big Cottonwood Creek aquatic ecosystem. Invertebrate monitoring stations were located just
below Redman Campground and adjacent to the LDS church on the northwest side of Brighton
Circle, upstream from Solitude (USDA-FS 1999a).
Results of the 1989 and 1990 surveys indicated that the macro invertebrate standing crop rated
fair-to-poor whereas the diversity and biotic condition rated good-to-excellent (USDA-FS
1999a). At the upper station, presence of clean water species indicated fairly good water quality
and some good instream substrate in that stream reach. However, there were indications of
sedimentation and at least moderate amounts of organic nutrients in the system. At the lower
station adjacent to Solitude, the clean water taxa had fairly good diversity but numbers were low,
indicating that the habitat was somewhat limiting. There were indications of some sedimentation
and organic enrichment. The presence of ceratopogonids and psychodids indicated that there
may be some adverse water chemistry characterizing the stream (Mangum 1988).

3.3.2

Vegetation

3.3.2.1

Plant Communities

Plant Communities
Solitude comprises a variety of cover types typical of upper Big Cottonwood Canyon. The resort
is located within an elevational range of approximately 8,100 to 10,500 ft. Ten cover types based
on the predominant plant communities that distinguish each type occur within the Solitude area.
The alpine forb, krummholz, and rock/talus cover types occur at higher elevations, while conifer
forest, aspen forest, and conifer-aspen forest types occupy a broad band betwee~ the higher
elevations and the bottom of the canyon. Within these forested types, patches of limber pine
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open forest, conifer parkland, mountain meadow and snowberry, and wetland-riparian occur on
sites with specialized conditions, including ridge tops, sites with shallow and/or rocky soil, or
sites with additional moisture. In addition to these communities, two cover types associated with
ski area development (developed and modified, groomed, or revegetated) occur throughout
Solitude. The extent and spatial relationship between these cover types is shown in Figure 3-3.
Table 3-9 lists the acreage of each of the cover types within the Solitude area. More detailed
descriptions of each cover type are provided in the following paragraphs, while a list of the
dominant species noted in the Solitude area is included in Appendix G.

Table 3-9
S01
I"tude V eget a ti on an d C over: Types _
Cover Type

Acres

Alpine, Krummholz and Rock
Limber Pine Open Forest
Conifer Forest
Conifer Parkland
Conifer-Aspen Forest
Aspen Forest
Mountain Meadow and Snowberry
Wetland-Riparian
Modified, Groomed or Revegetated
Development

110
349
146
77
226
72
153
27
238
44
14421

Total

Percent of
Total
7.6
24.2
10.1
5.3
15.7
5.0
10.6
1.9
16.5
3.1
100

'Note: Total acreage IS slightly less than total proposed pemut area due to differences m measuring techniques

Alpine, Krummholz and Rock: This type includes the alpine forb, krummholz and rock/talus
cover types. The alpine and krummholz and rock cliff faces occur at the highest elevations of the
Solitude, generally above 9,500 ft. in upper Honeycomb Canyon and near Lake Mary. Cliff faces
are a dominant feature. Soils are shallow and trees, when present, are low-growing and stunted.
Undergrowth is typically sparse and low to the ground. True talus slopes are also included in this
cover type and are essentially free of vegetation. Talus slopes occur above Lake Solitude on the
eastern portion of the ski area.
Limber Pine Open Forest - This type includes limber pine/Douglas-frr communities. It occurs
on SUbalpine ridgetops and slopes from about 8,500 ft. to 9,800-ft. in elevation. Although several
species of trees occur in this cover type, including subalpine frr and Englemann spruce, and
Douglas-frr, the occurrence of limber pine separates this community from the conifer forest type
described below. Limber pine indicates typically shallow soils and/or harsh, windswept sites.
Trees are generally less dense with a more open appearance than occurs in the conifer forest, and
the undergrowth is typically sparse.
Conifer Forest: This subalpine type occurs at nearly all elevations within the ski area. It
includes subalpine frr and Engelmann spruce as the dominant overstory species with occasional
Douglas-frr. Stands in the upper portion of Honeycomb Basin have a large component of
Engelmann spruce while those at lower elevations tend to support a mix of spruce and frr. One
stand of extremely dense spruce-fir overstory with little understory vegetation occurs west of the
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Challenger run on a north-facing slope near the lower portion of Honeycomb Canyon. Large
quantities of woody debris cover the forest floor.

Conifer Parklands: A parkland type is described as open short forb, tall forb, or seeded grass
communities with scattered conifers. Some parklands have been created by the ski area, while
others are naturally occurring. The naturally occurring sites have an abundance of rock and/or
shallow soils that prevent dense conifer stands from growing.
Conifer-Aspen Forests: This cover type is distinguished from the conifer and aspen forest types
because at one time, it was dominated by aspen, but is now are moving toward dominance by
conifers. Continued natural succession without disturbance will ultimately result in this type
becoming a pure conifer type. Fire suppression along the Wasatch Front has allowed many
aspen-dominated communities to be replaced by spruce, fIr, and occasionally limber pine and
Douglas-fIr. Like the aspen communities described below, these communities occur throughout
the lower elevations of the ski area and are typically dissected by ski runs.
Aspen Forest: This cover type is dominated by aspen. However, some stands include scattered
conifers (subalpine fIr, Engelmann spruce and occasionally limber pine and Douglas-frr) but are
in the very early stages of succession toward conifer dominance. Aspen forest occurs at lower
elevations throughout the ski area, and many stands have been dissected by ski runs. The stand
near Redman Campground is on a harsh, rocky site that naturally results in a stunted growth
form. Understory vegetation includes shrub cover of mountain snowberry and mountain big
sagebrush with dense herbaceous undergrowth.
Mountain Meadow and Snowberry: This type includes the snowberry/tall forb, tall forb and
short forb communities. Shrub cover in the snowberry/tall forb communities is sparse and
includes mountain snowberry, mountain lilac, Gambel oak, ninebark, and chokecherry.
Herbaceous species, similar to those of the tall forb community described below occur in the
interspaces. This snowberry/tall forb community is common in the lower portion of Honeycomb
Canyon.
Tall forb communities include a number of different species that vary based on localized
microclimatic and soils differences. False hellebore, for example, occurs on the wetter sites
while mountain bluebells, leafy polemonium, sticky geranium, scarlet paintbrush, frreweed,
Engelmann aster, Colorado columbine, Fendler meadowrue, and numerous other showy species
are common on drier sites with deeper soil. Graminoids include slender wheatgrass, mountain
brome, and Hood sedge, but are less conspicuous. These communities typically occur in the
lower concave basins as well as upper slopes where soils typically appear to be deeper and fmertextured.
A few short forb communities occur near the top of the Apex lift as well as in several other
minor locations. This community type is distinguished from the tall forb community type by
typically occurring on rockier, drier sites and by including several lower-growing forbs. Species
include scarlet gilia, yellow flax, Nuttall's linanthastrum, and lobeleaf groundsel among many
others. Scattered conifers may also be a component of these communities.
Affected Environment

3-25

Chapter 3

Solitude MDP Update Final EIS

Wetland/Riparian: This type includes the willow/tall forb, riparian conifer, and wetland
communities. Wetland areas at Solitude occur in the vicinity of Lake Solitude (9,040 ft.), Milk
Pond (8,760 ft.), Mill F South Fork (8,300-9,000 ft.), the junction of Mill F South Fork and Big
Cottonwood Canyon (8,200-8,300 ft.), Big Cottonwood Canyon (8,080-8,100 ft.), and
Woodlawn Mine (9,100-9,200 ft.). Jurisdictional wetlands at Solitude were delineated and
described in the Solitude Wetland Inventory (EWP Engineering 1998). According to this survey,
wetlands occupy about 24.9 acres within the ski area boundary. The Brighton EIS (USDA-FS
1999a) contains additional descriptions of wetland and riparian areas along Big Cottonwood
Creek and is included by reference.
An additional survey in Honeycomb Canyon found some areas containing vegetation classified as
wetland indicator species, particularly in the upper portion of the canyon near Woodlawn Mine.
This information is documented in The Montane and Subalpine Wetlands ofBrighton Basin,
Utah (Salt Lake County Public Works 2000), also often referred to as Brighton Basin W AlS.
These dispersed areas have not been subjected to jurisdictional wetland delineations. They are
generally included in the wetland-riparian cover type in this analysis.
Some sedge-dominated communities along the Deer Trail ski run are also wetlands. These
herbaceous wetlands were too small to distinguish at the scale of mapping used in this analysis
(see Figure 3-3) and are therefore included as part of the surrounding herbaceous communities.
Somewhat limited in distribution in the ski area permit boundary, these small wetland areas
provide important habitat for numerous wildlife species as well as meeting other hydrologic
ecosystem functions.
The willow/tall forb communities are not common in the ski area and occur primarily
surrounding Lake Solitude and along the Deer Trail ski run. They are commonly dominated by
Drummond's willow, but Booth's willow and plainleafwillow also occur in some areas.
Associated species may include those of the tall forb communities described above under the
mountain meadow and snowberry cover type. Portions of the willow/tall forb and riparian
conifer communities are also classified as wetlands.
Information on Big Cottonwood Creek riparian zones in the Solitude area was obtained from a
1993 survey conducted by the Forest Service (USDA-FS 1993) and from current field reviews of
the area. Riparian conifer communities occur only along Big Cottonwood Creek near the base of
the resort. The overstory is dominated primarily by Engelmann spruce with some subalpine fir
while the understory has a combination of riparian shrubs including thinleaf alder, red-osier
dogwood, and Drummond's willow.
Downstream from the large culvert at the Moonbeam entrance, the high banks of Big
Cottonwood Creek are armored with boulders. Vegetation, primarily thick willow communities,
is limited to the highest creek terrace. Very little recreational use is occurring in this reach due to
the steep slopes adjacent to the stream. Above the culvert at the Moonbeam entrance, the
riparian area widens due to deposition of sediments caused by gradient control of the culvert.
Dense willow stands characterize much of this area where beaver activity is evident.
Affected Environment
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Further upstream, but below the new upper Solitude development, private homes are built close
to the stream. Walkways or makeshift bridges cross the channel, and stream banks are trampled
from recreational use. Stream banks are armored with boulders for about 50 feet below the stone
bridge built across Big Cottonwood Creek in the new upper area development. Above the
bridge, the riparian area of Big Cottonwood Creek supports dense willow growth.

Modified, Groomed and Revegetated Slopes: Many vegetative communities at Solitude,
especially on the face below Eagle Ridge, have been altered through tree removal, glading,
and/or grading. Many of these communities are dominated by native plant species (tall forb and
short forb communities), while other, more altered sites have been revegetated with non-native
species such as smooth brome and orchard grass (seeded grass communities). Ski runs, lift
alignments, and underground pipes are located in these areas. Where tree overstory was removed
and ground disturbance was minimal, native species continue to dominate. However, in areas
where smooth brome has become established, dominance by this species may continue
indefInitely. This species has a highly competitive, sod-forming nature, which makes it diffIcult
for other species to germinate.
Development: Areas mapped as this cover type primarily include parking lots, buildings and
their adjacent areas of disturbance. While some plant communities may occur, they are typically
small in size and interspersed within the developed areas. Mapping of these small areas is not
practical for the purposes of this analysis.

3.3.2.2

Threatened, Endangered, Proposed, Sensitive and Proposed Sensitive Plant
Species

This section addresses the potential for occurrence ofTEPS species in the Solitude area. TEPS
species include federally listed threatened, endangered, proposed, and candidate species under
the Endangered Species Act (16 U.S.C. Sections 1531 to 1544) that could occur on the WasatchCache National Forest and Forest Service sensitive species, as designated by the Regional
Forester for USDA-Forest Service Intermountain Region 4, that could occur on the WasatchCache National Forest. The Intermountain Region sensitive species list is currently under
revision, so species that have been proposed for inclusion on the list have also been addressed in
this analysis. In addition, species of interest, as identifIed by the Forest Service and the Utah
Natural Heritage Program (UNHP) are also included. Species of interest include endemic and
other species that have potential and/or actual threats to population viability or habitat quality,
but are not jeopardized to the point of warranting their inclusion on the Forest sensitive species
list. Agencies and sources consulted during the review process to determine which species to
address in this EIS include: US Fish and Wildlife Service (FWS) (USFWS 2001), UNHP
(Franklin 2001), Forest Service Intermountain Region Proposed, Threatened, Endangered, and
Sensitive Taxa list (USDA-FS 1999b). Further discussion and analysis ofTEPS plant species
are made in the Biological Assessment and Biological Evaluation for this project (USDA-FS
2001).
Based on these sources, 43 plant species were identifIed and included in the analysis completed
for this EIS, including two federally listed threatened species and one candidate for federal
Affected Environment
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listing (Table 3-10). This list was then analyzed to determine the probability of occurrence of
each of these species within the project area. The probability of occurrence was based on
whether the required habitat for each species is present in the area and whether there are
previously documented occurrences of the species in the area. Habitat requirements for each
species were based on a review of the botanical literature including Welsh et al. (1993), Atwood
et al. (1991), and Shaw (1989). The proximity of documented locations of known populations to
Solitude was based on information compiled from the UNHP's review of herbarium records.
Based on this analysis, 18 of the 43 species were determined to have at least some probability of
occurrence in some part of the project area (Table 3-10). More detailed discussion of each of
these species follows. Note that due to elevation and/or restricted geographic distribution, the
two federally listed threatened species do not have the potential to occur in the project area.
A rare plant survey was completed in July, 2000 to document the presence/absence of TEPS
species at Solitude (Intermountain Ecosystems 2000). This survey targeted those species
previously determined as having some probability of occurring in the Solitude area based on
habitat requirements. Survey methodology included an inventory of the project area to locate
potential habitats of the TEPS species, based on habitat descriptions obtained from the literature
and habitat similarity to known population sites. When potential habitat was located, the survey
intensity increased and linear transects were walked until the habitat was completely searched
and the surveyor was convinced the area was adequately covered. This survey documented the
occurrence of one Forest sensitive species, two species proposed for the sensitive species list, and
one species of interest (Table 3-10).

Table 3-10

. 1Sta tus PI an t S.peCles on th e WCNF an d S01
s.peCla
rt Ud e S urvey R esuIts
Species

Habitat Requirements

Probability of
Occurrence

Survey Results·

Federally-listed Threatened
Primula maguirei
(Maguire's primrose)
Spiranthes diluvialis
(Ute ladies ' tresses)

Limestone cliff crevices in
Logan Canyon, 4,8005,550 feet. 2
Wetland and riparian
areas in cottonwood,
willow, and pinyon/juniper
at 4,400-6,810 feet in
elevation. 2

None. Endemic to Logan
Canyon.

Not found.

None. Elevation
constraint. Solitude is
approximately 8,10010,500 feet.

Notfound.

Medium. Potential habitat
is present and historic
distribution is at nearby
Silver Lake.

Not found.

Federally listed Candidate
Botrychium linareare
(Slender moonwort)

Deep grass and forb
meadows, under trees in
woods and on shelves on
limestone cliffs, mainly at
higher elevations. Known
from ten populations in
Colorado, Oregon,
Montana, Washington, and
Utah. 4

One population of
botrychium has recently
Affected Environment
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Species

Probability of
Occurrence

Habitat Requirements

Survey Results l

(August 2001) been
identified from an
herbarium specimen at the
Garrett Herbarium on the
University of Utah Campus
as this species. It was
previously not know from
Utah. This collection site
was just over the hill from
Solitude at Silver Lake,
also in Big Cottonwood
Cany on. The only possible
habitat for this species in
the ski area is near Lake
Solitude, which is on
private land.

Forest Service Sensitive Species
Astragalus jejunus var.
j ejunus
(Starveling milkvetch)
Cryptanta compactus
(Mound cryptanth)
Cypripedium fasciculatum
(Clustered lady's slipper)
Draba densifolia var.
apiculata (D. globosa)
(Rockcress draba)
Draba maguirei var.
burkei
(Burkes draba)
Draba maguirei var.
maguirei
(Maguire whitlow-grass)
Erigeron cronquistii
(Cronquist's daisy)
Eriogonum brevicaule ssp.
loganum
(Logan wild buckwheat)
Jamesia americana var.
macrocalyx
(Wasatchjamesia)

Affected Environment

Sagebrush, 6,000-7,000
feet. 2

None. Regionally endemic
to Rich County, Utah;
Idaho; Wyoming;
Colorado.
Salt desert and mixed
None. Habitat constraint,
desert shrub from 4,950and populations known to
9,250 feet. 2,3
occur in Millard county.
Duff in subalpine spruce/fir
High.
or lodgepole forest, 7,8009,800 feet. 1,2.3
Rocky, alpine areas, scree
High.
slopes at 10,000-12,500
feet. 1,2,3
Talus, rock crevices in
quartzite, limestone, or
calcareous shale outcrops,
5,400-9,765 feet. 2,3
In soils derived from
dolomitic limestone or
limestone.
Limestone cliffs, 5,7008,500 feet. Bear River
Range, Cache County. 2
Sagebrush, bunchgrass
communities, 4,800-6,600
feet. 2
Rock outcrops in mountain
brush and spruce/fir at
5,700-10,032 feet. 1,2,3

Not found.

Not found.

Not found.

Not found.

None. Endemic to
Wellsville Mountains, Mt.
Ogden, James Peak.

Not found.

None. Endemic to Bear
River Range.

Notfound.

None. Endemic to Bear
River Range.

Not found.

None. Endemic to Cache,
Rich, and Morgan
counties.
High.

Not found.
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Lesquerella garrettii
(Garrett's bladderpod)

Papaver radicatum ssp.
kluanense
(Alpine poppy)
Penstemon compactus
(Cache penstemon)

Chapter 3

Probability of
Occurrence

Habitat Requirements
Spruce/fir and alpine, often
on limestone outcrops or
talus, 10,000-12,000 feet.
Endemic to mountains of
northern Utah. 1,2,3
Rock stripes in alpine
tundra, axis of Uinta
Mountains, 10,850-13,000
feet. 2
Rocky woodland and talus
areas. 2

Survey Results!

High. Found outside of
Solitude project area.

Not found.

None. Endemic to Uinta
Mountains.

Not found.

None. Endemic to
northern Wasatch Range
from Cache County to
Idaho.
Potentilia cottamii (Cottam Crevices in quartzite cliffs, None. Endemic to Box
Elder County. Known
cinquefoil)
7, 400-10,500feet. Box
from Deep Creek and
Elder County.2
Stansbury Mountains.
Thelesperma pubescens
Sagebrush/grassland and
None. Endemic to Summit
(Uinta Greenthread)
County, Utah, and Uinta
low, prostrate forb
communities, 8,300- 8,850 and Sweetwater counties,
Wyoming.
feet. 2
Viola frank-smithii (Frank Humid, shady areas in
None. Endemic to Logan
Smith's violet)
Canyon.
cracks and crevices of
limestone or dolomite
outcrops, 5,300-5,800 feet.
Logan Canyon. 2

Not found.

Notfound.

Not found.

Not found.

Forest Service Proposed Sensitive Species
Angelica wheeleri
(Wheeler's angelica)
Arabis glabra var.
furcatip ilis
(Tower mustard)

Wet, subalpine sites below
9,500 feet. 2
Sagebrush to woodland,
4,900-9,800 feet. 2

Corydalis caseana ssp.
brachycarpa
(Casey's cordyalis)
Cy mopterus acaulis var.
parvus
(Plains spring-parsley)

Moist, shaded areas of
mountain brush, aspen,
spruce/fir, and alpine at
6,000-10,000 feet. 1,2
Desert shrub, juniper,
sagebrush, 4,600-6,450
feet. Great Basin. 2

Cypripedium calceolus
ssp. parviflorum
(Lady's slipper)
Dodecatheon den tatum
ssp. utahense
(Utah shooting star)

Riparian, wet meadow,
woodland, 4,800-9,800
feet. 1,2
Crevices in Moss Falls,
Big Cottonwood Canyon,
6,400-9,500 feet. 2

Draba brachy stylis
(Wasatch draba)

Aspen, white fir/ Douglasfir exposed ridges at 5,5009,800 feet. 1,2

Affected Environment

Medium-high.

Not found.

None. Endemic to Logan
Canyon. Known from
Parley's and Red Butte
canyons.
High. Found outside of
Solitude project area, along
Big Cottonwood Creek.

Not found.

None. Great Basin species
found in Daggett,
Duchesne, and Uinta
counties habitat constraint.
High. Riparian habitat
exists within Solitude.

Not found.

Not found.

Not found.

Medium. Potential habitat
restricted to riparian areas.

Not found.

High.

Not found.
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Species

Habitat Requirements

Probability of
Occurrence

Erigeron arenaroides
(Wasatch daisy)

Crevices in limestone and
quartzite outcrops at 4,2009,500 feet. 1,2

High.

Erigeron garrettii
(Garrett's daisy)

Moist crevices in rocky
areas and cliff faces,
limestone, at 8,900-12,400
feet, endemic. 1,2

Ivesia utahensis
(Utah ivesia)

Alpine and krummholz,
exposed talus areas
10,200-11 ,500 feet. 1,2
Exposed areas of
sagebrush, meadows,
spruce/fir, and alpine at
7,200-11,000 feet. 1,2
Mountain brush at 4,8008,600 feet. Endemic to
Wasatch Mountains. 1,2
Foothill bluebunch
wheatgrass and mountain
brush communities from
4,500-5,500 feet. 1 2

Lesquerella utahensis
(Utah bladderpod)

Penstemon platyphyllus
(Broadleaf penstemon)
Viola beckwithii
(Beckwith' s violet)

Survey Results·

Present. Twelve plants
found in quartzite outcrop
near top of Summit lift.
Associated plants included
Jamesia americana and
Aster kingii var. kingii.
High.
Present. 200 plants found
along Honeycomb Cliffs
on small talus slopes and
shady outcrops above
9,000 feet. 2
Medium. Known elevation
Not found.
range slightly higher than
Solitude.
High. Endemic to Wasatch
Not found.
and Uinta mountains.

Low. Lack of much
suitable habitat.

Not found.

None. Lack of suitable
habitat, elevation
constraint.

Not found.

Forest Service Species of Interest
Arabis lasiocarpa
(Wasatch rockcress)

Artemisia norvegica ssp.
piceetorum
(Spruce woodworm)
Aster kingii var. kingii
(King's woody aster)

High.
Rock outcrops in
sagebrush, mountain brush,
aspen, and spruce/fir at
5,800-9,500 feet. 1,2
Subalpine to alpine talus
None. Found in Duchesne
and open woods, 10,200and Summit counties.
11 ,500 feet. 2
Douglas-fir/white fir,
High.
mountain brush, and
cottonwood at 5,884-9,760
feet. Also alpine, scree,
talus, and rocky ledges
from 6,600-11 ,700 feet.
Limestone and dolomite
parent material, endemic.
1,2

Aster sibericus
(Siberian aster)

Astragalus jlexuosus var.
jlexuosus
(Bent milkvetch)
Astragalus robbinsii
(Robbins' milkvetch)
Affected Environment

Subalpine fir and spruce
forests on limestone,
10,200 feet. Uinta
Mountains. 2
Pinyon-juniper, desert
shrub, or mountain shrub,
5,500-7,900 feet. 2
Willow communities at
8,800 feet. 2

None. Locally found in
Uinta Mountains.

None. Lack of suitable
habitat. Mainly found in
eastern Utah.
None. Occurs on north
slope of Uinta Mountains.
3-31

Not found.

Not found.

Present. Thirty plants
found along rocky ridge
near top of Summit lift.
Associated species
included Jamesia
americana and Erigeron
arenarioides. Also, 20
plants found in Mt.
Evergreen area.
Not found.

Not found.

Not found.
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Cirsium eatonii var.
murdockii
(Murdock's thistle)
Epipactis gigantea
(Helleborine)

Chapter 3

Probability of
Occurrence

Survey Results·

None. Endemic to Uintah,
Daggett, and Duchesne
counties.
None. Habitat constraint.

Not found.

Habitat Requirements
Talus slopes at 10,50012,000 feet. 2

Marshy, shady areas along
streams, meadows, or
hanging gardens in warm
desert shrub to spruce
communities, 2,700-7,000
feet. 2
Lepedium montanum var.
Open, rocky slopes in
alpinum
sagebrush and spruce/fir at
(Alpine pepperplant)
4,800-10,000 feet.
Endemic to Box Elder and
Salt Lake counties. 1,2
Musineon lineare
Limestone and dolomite
(Rydberg's musineon)
cliffs in the Bear River
Range, Cache County.
5,200-8,900 feet. 2
Parrya rydbergii
Quartzite talus slopes,
(Naked-stemmed
10,800-13,500 feet. Uinta
wallflower)
Mountains. 2
Penstemon uintahensis
Subalpine to alpine talus
(Uintah beardtongue)
and ridges,. 10,500-12,500
feet. 2
Potemogeton foliosus ssp.
Shallow pools and slow
fibrillosus
moving streams in Grand
(Leafy pondweed)
and Summit counties. 2
Potentilla cottamii (Cottam Crevices in quartzite cliffs,
cinquefoil)
7,400-10,500 feet. Box
Elder County. 2

Medium-high. Lack of
much suitable habitat,
although previously
collected in Cottonwood
canyons.
None. Endemic to Cache
County.

Not found.

Not found.

Not found.

None. Endemic to Uinta
Mountains.

Not found.

None. Endemic to Uinta
Mountains.

Not found.

None. Endemic to Grand
and Summit counties.

Not found.

None. Endemic to Box
Elder County. Known
from Deep Creek and
Stansbury Mountains.

Not found.

I SpecIal Status Plant SpecIes Inventory Solitude Ski Resort, Intennountam Ecosystems, LLC. Sept. 29, 2000.
2Welsh, S. L., N . D. Atwood, S. Goodrich, and L.c. Higgins. 1993. A Utah Flora. Print Services, Brigham Young University, Provo, Utah. 986 pp.
lUSDA-FS. 1996b. Endangered, threatened, and sensitive species of the Ashley, Uinta, and Wasatch-Cache National Forests (Northern Utah
Ecoregion). Report prepared by R. L. Williams, Wildlife Biologist. April 1996. Revised September 1999.
4

Federal Register. 2001a. Vol. 66, No. 109 / Wednesday, June 6, 2001. Pp.30368 - 30372.

F ederallv Listed Species
Slender moonwort (Botrychium lineare): This species was added to thefederal candidate
species list on June 6, 2001. There are ten known populations infive western states: Colorado,
Montana, Oregon, and Washington, with one historic population in Utah. The habitat for this
Botrychium has been described as deep grass and forb meadows, under trees in woods and on
shelves on limestone cliffs, mainly at higher elevations. In Colorado, where the latitude is the
same as Utah, two of the known populations occur between 8,700 and 9,000 feet elevation on the
Pikes Peak along the toll road, while the third occurs near Leadville at 10,640 feet elevation.
These sites occur in grass to forb-dominated openings in conifer forests (Federal Register
2001 a). The known historic population is nearby at Silver Lake at approximately 8,700 feet.

Affected Environment
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Potential habitat is on private land at Lake Solitude at approximately 9,100 feet. This species
was not found in the project area, although in-depth surveys were not conducted (Intermountain
Ecosystems 2000).

Forest Service Sensitive Species
Clustered lady's slipper (CypripeduimJasciculatum): This plant grows along shaded streams
and in the duff of spruce/fIT and lodgepole pine forests, at elevations between 7,800 and 9,800
feet (USDA-FS 1996). In Utah, it has been found in Daggett, Salt Lake, Summit, and Uintah
counties. This species was not found in surveys of proposed project area (Intermountain
Ecosystems 2000).
Rockcress draba (Drab a densijolia var. apiculata): Some current literature identifies this
species as Draba globosa. This plant occurs at high elevations (10,000-12,500 feet) in rocky
alpine meadow or scree slope communities. It is often found on granitic or quartzite slopes close
to late melting snowbanks. It occurs in Daggett, Duchesne, Juab, Salt Lake, Summit, Uintah, and
Utah counties and is also known from Wyoming and Montana. This species was not found in
surveys of proposed project area (Intermountain Ecosystems 2000).
Wasatch jamesia (Jamesia americana var. macrocalyx): This shrub occurs in rocky areas of
mountain brush and spruce/fIT communities, often in crevices of cliff faces. Elevation ranges
from 5,700 to 10,500 feet. It is found in Juab, Salt Lake, Utah, and Wasatch counties (primarily
from Big Cottonwood Canyon to American Fork Canyon). Recent surveys have found this
species throughout the Cottonwood Canyons (USDA-FS 1996). Five plants were found in
surveys of Solitude, growing in shaded crevices of a quartzite outcrop along the ridge near the
top ofSununit lift. The north-facing site occurred at an elevation of 10,032 feet within a
spruce/fIT krummholz community. Plants were found flowering, and the vigor of the population
was recorded as good (Intermountain Ecosystems 2000).
Garrett bladderpod (Lesquerel/a garrettii): This plant occurs in upper elevation spruce/fIT and
alpine communities, often in moist, loamy soil between rocks on limestone talus slopes or rocky
outcrops. This species occurs as a local endemic to the Wasatch Mountains, primarily in Salt
Lake, Utah, Davis, and Wasatch counties from 8,900 to 11,400 feet. It was not found in surveys
of the project area (Intermountain Ecosystems 2000).
Proposed Forest Service Sensitive Species
Wheeler's angelica (Angelica wheelen): This plant occurs near seeps, springs, or other boggy,
very wet areas from 6,000 to 9,700 feet. It is endemic to Utah, occurring in several counties
including Salt Lake. This species was not found in surveys of proposed project area
(Intermountain Ecosystems 2000).
Casey's cordyalis (Corydalis caseasna spp. brachycarpa): This plant occurs in moist, shaded
areas of mountain brush, aspen, spruce/fir, and alpine meadow communities with an elevational
range of 6,000 to 10,000 feet. It is known to occur in Salt Lake, Utah, Wasatch, and Weber
Affected Environment
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counties of Utah. The subspecies type specimen was found at Alta, Utah. This species was not
found in surveys of proposed project area (Intermountain Ecosystems 2000).

Lady's slipper (Cypripedium calceolus spp. parvijlorum): This plant occurs on river and canal
banks, and in wet meadows at lower elevations (4,800 feet), and spruce/fir forests at higher
elevations (9,800 feet). Utah counties in its range include Cache, Grand, Salt Lake, Summit,
Utah, and Weber. This spec~es was not found in surveys of proposed project area (Intermountain
Ecosystems 2000).
Utah shooting star (Dodecatheon den tatum ssp. Utahense): This species is known form five
locations in Big Cottonwood Canyon in spring, seep and riparian habitats, sometime on steep or
cliffy sites that are saturated year-long. This species was not located within the Solitude study
area during the 2000 rare plant survey (Intermountain Ecosystems 2000). Potential habitat within
the study area would be primarily limited to the Mill F South Fork stream system.
Wasatch drab a (Draba brachystylis): This plant occurs in aspen and white frr-Douglas-frr
communities from 5,500 to 9,800 feet. Utah counties include Duchesne, Juab, Salt Lake, and
Utah counties. It is rarely collected. This species was not found in surveys of proposed project
area (Intermountain Ecosystems 2000).
Wasatch daisy (Erigeron arenaroides): This plant grows in crevices of limestone and quartzite
outcrops at elevations ranging from 4,200 to 9,500 feet. The type specimen was cited as found in
Cottonwood Canyon (Welsh et al. 1993), and the species was found at Solitude during surveys
for this project (Intermountain Ecosystems 2000).
Garrett's daisy (Erigeron garrettil): This plant occurs in moist cliff faces and crevices of
limestone from 8,900 to 12,400 feet, and is endemic to Salt Lake, Utah, and Wasatch counties.
This species was found in surveys of the project area (Intermountain Ecosystems 2000).
Utah ivesia (Ivesia utahensis): This plant occurs in talus areas of alpine tundra and krummholz
communities. Its elevation ranges from 10,200 to 11,500 feet. This species was not found in
surveys of proposed project area (Intermountain Ecosystems 2000).
Utah bladderpod (Lesquerella utahensis): This perennial plant occurs in sagebrush, meadows,
and spruce/frr communities up through alpine tundra from 7,200 to 11,000 feet. It is endemic to
the area including Daggett, Duchesne, Salt Lake, Summit, Uintah, Utah, and Wasatch counties.
This species was not found in surveys of proposed project area (Intermountain
Ecosystems 2000).
Broadleaf penstemon (Penstemon platyphyllus): This plant occurs in mountain brush
communities in the Wasatch Mountains at elevations between 4,800 to 8,600 feet. It is endemic
to Davis, Duchesne, Salt Lake, Utah, and Weber counties. This species was not found in surveys
of proposed project area (Intermountain Ecosystems 2000).
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Species of Interest
Wasatch rockcress (Arabis lasiocarpa): This perennial plant occurs in sagebrush, mountain
brush, aspen, and spruce/fIr communities from 5,800 to 9,500 feet. It is endemic to Box Elder,
Cache, Rich, and Salt Lake counties. This species was not found in surveys of proposed project
area (Intermountain Ecosystems 2000).
King's woody aster (Aster king;; var. kingi,): This perennial plant occurs in Douglas-fIr, white
fIr, mountain brush, and cottonwood communities from 5,580 to 9,760 feet. It also occurs at
higher elevations (6,600 to 11 ,700 feet) in scree, talus, and rocky ledges of limestone and
dolomite. It is endemic to Juab, Millard, Salt Lake, and Utah counties. The type specimen is
cited from Cottonwood Canyon. This species was found in surveys of the project area
(Intermountain Ecosystems 2000).
Alpine pepperplant (Lepedium montanum var. alpinum): This perennial herb grows in
sagebrush and spruce/fIT communities from 4,800 to 10,000 feet. It is endemic to Box Elder and
Salt Lake counties. This species was not found in surveys of proposed project area
(Intermountain Ecosystems 2000).

3.3.3

Wildlife

The Wasatch-Cache National Forest (WCNF) is characterized by a variety of topographic and
climactic conditions. An estimated 300 species of wildlife and fIsh inhabit the Forest. These are
predominantly birds (186 species) and mammals (67 species). Approximately 120 species are
found primarily in riparian areas and 40 species use mature/old-growth forest types as their
primary habitat. Wildlife found in the Solitude area is generally representative of the WCNF. A
complete list of wildlife species known or expected to occur within the analysis area and the
major plant communities with which they are associated is provided in Appendix G.

3.3.3.1

Overview

Upper Big Cottonwood Canyon is characterized by a diversity of plant and animal communities.
This diversity is primarily the result of topography, geology, and past human activities. Prior to
settlement of the Salt Lake Valley, large tracts of forest interspersed with natural openings
provided habitat for a variety of wildlife species, including wide-ranging carnivores such as
wolverine (Seton 1929) and brown bear. Fur trapping, hunting, and exploration affected wildlife
populations in the canyons but the habitat, composition and distribution of wildlife remained
essentially unchanged until the mid 1800s. Permanent settlements in the Salt Lake Valley and
the discovery of precious metals in the Wasatch Range exerted increased pressure on the forested
landscape.
The fIrst sawmill in the canyon was chartered in 1857. Mining activities beginning in the 1860s
increased the demand for timber and resulted in transformation of the landscape and extensive
loss of habitat for the wildlife species dependent on the forested areas in the canyons. Suitable
habitat for wolverines, northern goshawks, woodpeckers, and forest songbirds was compromised
Affected Environment
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and perhaps eliminated from the landscape. Big game populations also crashed due to lack of
cover and increased hunting pressures.
Since the collapse of the mining industry in the early decades of the 1900s, new forces have
arisen to shape the features of the landscape. Natural regeneration has resulted in forest
regrowth, a process encouraged by the Forest Service's policy to manage for the protection of
watershed values and their active watershed restoration efforts. Several wilderness areas have
been designated in the WCNF since the passage of the Wilderness Act in 1964. In the Central
Wasatch these protected areas include Lone Peak Wilderness (approximately 30,000 acres), Twin
Peaks Wilderness (approximately 11,000 acres), and Mt. Olympus Wilderness (approximately
16,000 acres). Much of the WCNF is readily accessible to the burgeoning population along the
Wasatch Front, and the WCNF is one of the most heavily visited Forests in the nation for
recreation purposes. The evolution of technology has made the undeveloped backcountry more
accessible to both motorized and non-motorized recreation on a year-round basis.
The pattern of vegetation communities and the availability of habitat to wildlife species have also
been influenced on a smaller scale by the development of ski resorts in the Central Wasatch. To
some degree, the pattern of forest stands interspersed with forb-covered openings that
characterize ski areas mimic landscape patterns found naturally in the Wasatch Mountains.
However, the high level of human activity these areas attract tends to discourage their use by
wildlife species sensitive to human disturbance.
Extensive undisturbed forested areas suitable for species that require large home ranges no longer
exist in the Central Wasatch. These habitats are not likely to develop over time, due to the
existence of roads, the development of second homes on private lands, continued operations of
the ski areas, and the continued demand for recreational opportunities on the Forest in general.
Sufficient suitable forested habitat has grown back in the upper portion of the canyon for the
northern goshawk and other wildlife species that are dependent on mature forest habitats. These
habitats are most at risk within the planning area. Extensive development of new ski runs and
facilities could decrease the amount of habitat available for these species from direct loss of
habitat and fragmentation. Natural processes such as fire or insect infestations could also occur
and result in a reduction of habitat.
The Solitude area can be characterized by the broad landscape description provided above. The
vegetation communities and cover types are depicted in Figure 3-3 and described in section
3.3.2.1. Three broad areas, Mill F South Fork, Eagle Ridge Face, and Honeycomb Canyon,
warrant specific attention on the basis of vegetation communities and landscape characteristics
that provide habitat for different wildlife communities.

Mill F South Fork
This area, also known as Solitude Canyon, is primarily composed of the mature conifer and
conifer/aspen plant communities. The area includes all of the Mill F South Fork drainage and
areas east to the Brighton ski area boundary. Several ski runs and the Moonbeam lift have
opened up portions of the forest within this area, but the overall forested character remains. This
area is utilized to varying degrees by three sensitive species: the northern goshawk, three-toed
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woodpecker, and flammulated owl. It also provides suitable habitat for the following five
Management Indicator Species (MIS): gray jay, pine siskin, red-naped sapsucker, green-tailed
towhee, and MacGillivray's warbler. These species have been noted in field surveys. The area is
also important for deer and moose. Natural and human-created openings provide foraging areas
for these species, while the forested areas provide hiding and thermal cover. The forested areas
are also used for fawning and rearing requirements. The stream and associated riparian
vegetation provides water and browse for big game and important habitat for other wildlife.

Eagle Ridge Face
This area is the most extensively altered portion of Solitude. Modified, groomed, and
revegetated openings created for skiing are the dominant feature. The native grass/forb and brush
communities that have been created and maintained as ski runs are important for wildlife species
associated with early successional stages. These areas provide foraging habitat for big game
species, mountain bluebirds (MIS) and other songbirds. Islands of conifer/tall forb and
conifer/aspen stands between the ski runs add structural diversity to the area, providing cover for
deer and small mammals, and perches for raptors and songbirds. These habitats will be
maintained in this early successional stage for as long as the ski area operates.

Honeycomb Canyon
This relatively secluded area contains several habitat types for wildlife. The alpine, krummholz,
and rock communities found in the upper portion of the canyon are habitat for the American pipit
(MIS) and the American pika. The Honeycomb Cliffs provide nesting habitat for golden eagles,
(including one historic nest site), and potential roost sites for various species of bats. Open
stands of Douglas-fir and limber pine also occur in this area. The riparian area along Silver
Creek is important for big game, songbirds, including MacGillivray's warbler (MIS), and aquatic
species. Vegetation indicative of wetland habitat occurs in upper Honeycomb Canyon. The
lower portion of the canyon contains a large stand of very dense spruce/fir. This stand provides
thermal/hiding cover for big game and nesting habitat for Cooper's hawks. Small stands of the
aspen/tall forb and conifer/tall forb plant communities add to the diversity of wildlife habitat in
this portion of the ski area.

Additional Habitat
A broad band of limber pine/Douglas-ftf forest extends across the upper elevations of Solitude.
This community is present in all of the three areas discussed above. It is charact~rized by
shallow soils and low plant productivity. Steep slopes within portions of this community type
limit big game use in certain areas. Less steep areas within this band provide travel routes for
terrestrial wildlife. Clark's nutcracker is closely associated with this vegetative type. This
species has been noted during surveys in this plant community and will be considered as a MIS
for this vegetation type. Scattered rock/talus sites are common within this band and provide
habitat for the American pika.

Affected Environment

3-37

Chapter 3

Solitude MDP Update Final EIS

Management Indicator Species
During the forest planning process individual wildlife species were selected as ecological
indicators of specific vegetation types. In accordance with the 1985 WCNF Land and Resource
Management Plan (Forest Plan) (pp. ll-32, 33), the purpose of this designation is to manage for
the needs of one species that is representative of a given habitat situation and thereby manage for
the needs of numerous other species (USDA-FS 1985). A complete list of the WCNF MIS, as
listed in the Forest Plan, is included in Appendix G.
Suitable habitat exists in the primary analysis area (Solitude's SUP boundary) for the MIS
species listed in Table 3-11. All of these species have been found during Forest Service surveys
conducted at Solitude and Brighton. Their presence reflects the diversity of habitats that occurs
in the area. The habitat acreage figures for each vegetation community and cover type
(Table 3-9) consider some overlap of use by different MIS.
Table 3-11
"ASSOCla
"te d V eget a ti on
n Icat or S.pecles an d Th elr
M anagementId"

c ommunl"ties a t S 0 litu d e

Vegetation Type

Species

Mature spruce/fIr

Gray jay

Pole/sapling conifer

Pine siskin
Red-naped sapsucker

Mature aspen

Warbling vireo

Sapling aspen

Mountain bluebird

Grassland/forb
Wet meadow/alpine

American pipit

Riparian

MacGillivray's warbler
Green-tailed towhee

Mountain brush

*Clark's nutcracker

Limber pine

*

The WCNF LRMP did not designate a MIS for the limber pille commuruty. Clark's nutcracker IS closely assocIated WIth this commuruty and
will be used as a MIS in this analysis.

High Interest Species
High interest species are those species which receive higher levels ofpublic attention and are
consequently of high economic value. Some of these species (i.e., moose, elk, mule deer, and
American marten) are identified as high interest species in the Wasatch-Cache Forest Plan
(USFS 1985). Additional species are included in this category because of their popularity as
watchable wildlife (mountain goat), the controversy involving their management (mountain lion),
or their popularity as game species (blue and ruffed grouse). The Final Environmental Impact
Statement for the Brighton Ski Area Master Development Plan Update (USDA-FS 1999a)
(Brighton EIS) contains an extensive discussion ofHigh Interest Species. Because Brighton and
Solitude share a common boundary and both lie near the top ofBig Cottonwood Canyon, the
discussion on High Interest Species in the Brighton EIS is entirely applicable to Solitude and is
incorporated here by reference.
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3.3.3.2

Threatened, Endangered and Sensitive Wildlife Species

Threatened and endangered species include those that have been identified by the U.S. Fish and
Wildlife Service (FWS) as rare or declining and in need of special protection. Sensitive species
are designated by the Regional Forester due to concerns about population viability as evidenced
by predicted downward trends in population numbers or habitat capability. Occurrences of these
species must be documented and their habitat protected. Federally-listed threatened,
endangered, proposed, and candidate species and Forest Service sensitive species (TEPS), that
could potentially occur on the Wasatch-Cache National Forest are addressed in this document.
Further discussion and analysis of TEPS wildlife species is made in the Biological Assessment
and Biological Evaluationfor this project (USDA-FS 2001).

Threatened and Endangered Wildlife Species
The USFWS's biannual Forest-wide Species List, dated September 2001, indicated that two
threatened wildlife species of concern, the bald eagle (Haliaeetus leucocephalus) and Canada
lynx (Lynx canadensis), and one candidate species, the Yellow-billed cuckoo (Coccyzus
americanus), could potentially occur in Salt Lake County (USFWS 2001). No endangered
wildlife species were on this list. These three species could potentially occur within the permit
area and are evaluated in this document.
Canada lynx (Lynx canadensis): The Canada lynx is a medium-sized, solitary cat well adapted
for moving freely in deep snow. The Canada lynx's present and historical distribution reflects a
strong association with the boreal forest and the species' primary prey, the snowshoe hare (Lepus
americanus). Presently, the FWS is able to confirm the presence of Canada lynx only in Alaska,
Montana, Washington, Wyoming, and Maine (USFWS 1997b). It is most common in the boreal
forests of Canada and Alaska. The decline and regional extirpation have been linked to historical
trapping pressure and land use changes.
In addition to food, lynx also require secure, thermally suitable structures for resting and raising
their young. These resting sites and dens are typically provided by large-diameter, decaying
snags and fallen logs, which are found only in older, late-successional coniferous forests
(Koehler and Aubry 1994). While an individual lynx requires only one of these structures to
survive, habitats that provide an abundance of resting structures enhance productivity. These
late-successional habitats also provide essential travel corridors for lynx (Seidel et al. 1998).

The FWS believes that the states of Idaho, Michigan, Minnesota, Wisconsin, Utah, and Colorado
probably have lynx, but that they are extremely rare (USFWS 1997b). Because subalpine
habitats in northern Utah are naturally fragmented by topography, the distribution of vegetation
types, and disturbance, lynx habitat in the state is probably of lower quality than in northern
Rocky Mountain states. One consequence of this habitat quality limitation is that lynx home
ranges in Utah would likely be larger than those found in regions of contiguous boreal forest.
Furthermore, Utah is located near the southern geographic limits of lynx range and consequently
the species may always have been rare in the state. The few historic records of lynx in Utah are
principally associated with the Uinta Mountains, where the most likely suitable habitat remains.
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No confirmed sightings of lynx, historical or recent, have ever been reported from Salt Lake
County.
Inspection of the project area by Forest Service and consulting biologists identified an area of
dense conifers on the east slope of Honeycomb Canyon, which contains the essential
characteristics of Canada lynx denning habitat. These characteristics include a dense understory
that offers thennal cover, and a high component of down woody debris that could provide den
sites (Clark 2000). This potential denning area is essentially an island of habitat lying within a
matrix that is fragmented with respect to the life history requirements of the Canada lynx, thus
limiting its potential value to the species.
Bald eagle (Haliaeetus leucocephalus): Large numbers of bald eagles commonly winter along
open waters in Utah, with the greatest concentrations visible along the shores of the Great Salt
Lake. They are occasionally seen flying over Big and Little Cottonwood canyons in the winter.
This species is an exceptionally rare breeder in Utah, with only four known pairs recorded in
1996 (UDWR 1997). Bald eagles do not use the Solitude area for nesting (USDA-FS 1996).

Yellow-billed cuckoo (Coccyzus american us) : The yellow-billed cuckoo was recently given the
status of candidate species throughout its range by the USFWS as a result of a petition to list it
as threatened or endangered (Federal Register 2001 b). This bird was once common in many
areas in the western U.s., but is now restricted to small isolated populations. The decline in the
cuckoo's range is attributable to riparian habitat degradation resultingfrom habitat conversion,
dams and river flow management, bank protection, overgrazing, and competition from invasive
species (Fertig 1999).
The yellow-billed cuckoo favors open deciduous woodlands with moderately dense scrubby
vegetation near streamsides at lower elevations. They generally use cottonwood stands for
foraging, and low, dense, willow thickets for nesting. Their main diet consists of insects
although they will take some fruit and an occasional frog or lizard (DeGraff et. al. 1991). The
species has been seen in several areas of Utah, although it is considered very rare in the state.
The FWS lists it as a probable resident of every county in the state except Rich County.
Forest Service Sensitive Wildlife Species

Many of these species are closely associated with specific vegetation communities. Mature and
old-growth forests are the most important landscape feature for sensitive avian species. Healthy
riparian systems are of high importance for sensitive aquatic species. Detailed species accounts
for species potentially occurring in the project area can be found in Threatened, Endangered, and
Sensitive Species of the Northern Utah Ecogroup (USDA-FS 1996b).
Northern goshawk (Accipiter genlilus): The northern goshawk is a forest habitat generalist that
uses a variety of forest types and successional stages, as well as structural characteristics. In
general, goshawks nest in mature to old-growth forests with relatively large trees, high canopy
closure, and sparse ground cover or understory growth (Graham et al. 1999). Nests are often
located near the bottom of moderately steep slopes, close to water, and often adjacent to a canopy
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break (Squires and Reynolds 1997, in Graham et al. 1999). Conifer/tall forb, conifer/aspen and
aspen/tall forb communities are used as foraging habitat. . Surveys for the northern goshawk were
conducted in 1996 and 1997 (Clapier 1996, 1997). One goshawk pair is known to successfully
nest between Solitude and Brighton in the upper portion of Big Cottonwood Canyon and has
occupied this territory since at least 1996. Although the nest is not located in the permit area,
the post fledging-family area (PFA) and foraging areas cover much of the eastern and southern
edges of the Solitude resort.
The results of the Decision Notice, Finding ofNo Significant Impact, and Non-significant
Amendment of the Forest Plans in Utahfor the Utah Northern Goshawk Project (USDAFS 2000) mandated an amendment to the Forest Plan for Wasatch-Cache National Forest to
protect goshawk habitat. However, the management direction of the Utah Northern Goshawk
Project EA (USDA-FS 1999d) "does not apply to areas allocated under existing special use
permits (includes ski resorts) which allow vegetative disturbance or treatments (vegetation will
be managed to meet the intent of the permit)". Therefore, in the Solitude SUP area, current
forest plan direction still applies. However, when the direction adopted for management of
goshawk habitat through the amendment does not conflict with the primary use in the exemption
area, it will be applied.

Peregrine falcon (Falco peregrinus): Although the worldwide range of the peregrine falcon was
once more extensive than that of any other bird, peregrines underwent serious declines in the
1940s and were lost from parts of their range due to the widespread use of pesticides (Ehrlich et
al. 1988, USDA-FS 1991b). Because of these declines, the peregrine falcon was listed as
endangered in 1970. This species was later reclassified as threatened in 1984 and then delis ted
in 1999 because of the increased number ofpairs throughout its range. The range of the species
is currently expanding, and breeding sites are found in a wide variety of habitats in the
Intermountain Region. Peregrines prefer to nest on cliffs, generally at least 200 feet in height,
usually in mountainous areas or in river canyons and gorges, although aeries are also known in
metropolitan areas on structures such as towers and high-rise buildings (Bond et al. 1984).
Aeries have been reported at elevations above 10,500 feet, although nesting above 8,000 feet is
extremely rare (Bond et al. 1984). Two surveys were conducted in 1997 in American Fork
Canyon where a pair had been reported in 1995. None were seen during these surveys, but a
single bird was reported near the Alta ski area in the fall of 1997.
Three-toed woodpecker (Picoides tridactylus): The three-toed woodpecker uses a variety of
forest types, but some component of dead or beetle-infested trees must be present for nesting and
foraging. The species is found in northern coniferous and mixed forest types up to 10,000 feet,
preferably where there are clumps of 25-30 standing snags. Nests may be found in spruce,
tamarack, pine, cedar, and aspen trees. Positive sightings were recorded during surveys
conducted at Solitude in 1996 and 1997 (Clapier 1996, 1997).
Flammulated owl (Otusflammeolus): This owl also uses a variety of forest types. It is a
secondary cavity nester, utilizing old woodpecker holes for nesting cavities. Flammulated owls
were not found during Forest Service surveys in 1995, 1996, and 1997, but an individual was
found calling in the upper Mill F South Fork Canyon in June 2000 (Martin 2000). This species
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has been found at lower elevations on the Ogden Ranger District using habitat similar to that
available at Solitude (Arling 1999).
Great gray owl (Strix nebulosa): The great gray owl generally nests in mature/old-growth
stands of conifers near openings. Suitable habitat is present in the area, but occurrences of this
species in Utah are extremely rare (Hayward et al. 1976). These owls are not known to nest in
Utah, but Utah is considered within the range of wintering vagrants (USDA-FS 1991b). Surveys
were conducted at Solitude in 1995 and 1997, but no great gray owls responded to the taped calls
(Clapier 1997).
Boreal owl (Aegolius funereus): The boreal owl is closely associated with contiguous
mature/old-growth conifer forests. Boreal owls have responded to taped calls in a few locations
in northern Utah's Uinta Mountains, and an individual was identified in the Logan Canyon area
in 1999. There are no records of boreal owls in the Central Wasatch. Surveys were conducted at
Solitude, Brighton, and in Little Cottonwood Canyon in 1995 and 1997. No owls responded to
the calls (Clapier 1997).
Townsend's big-eared bat (Plecotus townsendl): This bat roosts and hibernates in caves and
abandoned mines. It is very sensitive to human disturbance. Abandoned mines are common in
the area, although most of them have been sealed. P. townsendi have been found in numerous
locations on the WCNF, and throughout Utah where suitable caves or mines are available (Oliver
2000).
.
Spotted bat (Euderma maculatum): This bat species roosts singly in small cracks and crevices
high up on cliffs. Surveying for this species is complicated by the fact that it tends to fly higher
than most species, thus avoiding mist nets. The spotted bat is also extremely fragile and is easily
injured and sometimes killed during censusing or banding efforts (Oliver 2000). The species
appears to be rare, but probably widespread throughout Utah (Oliver 2000). According to UNHP
records a single spotted bat has been recorded in Salt Lake County, in 1934, in Taylorsville. No
surveys have been conducted for this species on the WCNF, making its population status on the
Forest unknown.
Wolverine (Gulo gulo): The wolverine was a candidate species for federal listing until 1995
when it was determined that the petition contained insufficient information for listing as
threatened or endangered. The wolverine is currently managed as a Forest Service Region 4
sensitive species and a State of Utah threatened species (UDWR 1997).
The wolverine's current distribution appears to constitute several peninsular extensions of
Canadian populations (Hash 1987, Banci 1994, both in Wolverine Foundation 1999a), and
includes Montana, Idaho, Wyoming, Colorado, Oregon, Washington, and California
(Banci 1994). Only Idaho and Montana report populations of known extent (Wolverine
Foundation 1999a). Throughout its North American range the wolverine occupies a wide variety
of habitats, although the most readily apparent characteristic of wolverine habitat is its isolation
from the presence and influence of humans (Wolverine Foundation 1999a). Reduction of
wilderness refugia through the creation of access for timber and mineral extraction may be the
Affected Environment

3-42

Chapter 3

Solitude MDP Update Final EIS

greatest threat to local population viability (Hatler 1989, in Wolverine Foundation 1999a).
Wolverines likely occupied a wider variety of habitats during pre-settlement times; the animal's
current distribution appears to be an artifact of human encroachment into historically occupied
wolverine habitat (Wolverine Foundation 1999a). It is unknown whether the occasional records
of animals or tracks reported outside of Idaho and Montana represent members of reproducing
populations or individuals dispersing from adjacent populations (Banci 1994).
Little is known about current or historic wolverine populations in Utah (UDWR 1997). A review
of the wildlife databases for the State of Utah indicates that although there were no reported
sightings of wolverine between 1961 and 1982, six sightings were reported between 1983 and
1993 (Banci 1994). Further, the database maintained by the UNHP lists a May 1979 sighting
near Brighton classified as "possible." The spatially disjunct and sporadic pattern of Utah
sighting accounts is consistent with individual animals occasionally dispersing from other
populations. This pattern is also consistent with an animal that is wide-ranging, solitary, highly
secretive, and always found at low population densities. While there is no evidence of a breeding
population of wolverines in Utah, reproduction is difficult to document even where selfsustaining populations appear to persist (Wolverine Foundation 1999b). Based on recent (1990)
sightings that are judged to be reliable, the UDWR considers the wolverine as possibly existing
in the state (UDWR 1997).

Columbia spotted frog (Rana luteiventris): Spotted frogs are highly aquatic and are rarely
found far from permanent quiet water. They are typically found at the grassy margins of
streams, lakes, ponds, springs, and marshes (Hodge 1976 and Licht 1986, in NatureServe 2000).
Individuals may undertake short movements between breeding and non-breeding habitats.
Disjunct populations in the Great Basin are declining and face major threats, including habitat
loss and degradation, exotic species, and possibly global climate change. This population
(Idaho, Nevada) is a·candidate for listing under the Endangered Species Act (ESA) (NatureServe
2000). The Wasatch Front and West Desert populations ofspotted frogs in Utah were former
candidates for listing under the Endangered Species Act (ESA). They have been recently
removed from this status and are now protected by the Conservation Agreement and Strategy for
the Spotted Frog in the State of Utah (perkins and Lentsch 1998) and are also managed as a
Forest Service sensitive species. Statewide surveys found no spotted frogs on the WCNF (USDAFS 1994b in USDA-FS 1999a), and spot checks using taped calls at Brighton, Solitude, and
Snowbird received no responses (Clapier 1997). See Ross et al. (1993) for Wasatch Front
population distribution study.
Potential Forest Service Sensitive Wildlife Species
Forest Service sensitive species are identified on a Forest Region basis. The list of Forest
Service sensitive species is periodically reviewed and revised to reflect changes in species' status
and evolving management concerns. Species which may be added to the Forest sensitive species
list typically have a global conservation ranking of 1 or 2, or a state conservation ranking of 1, 2,
or 3. Specific Forest Service Manual (FSM) guidance states that sensitive species are identified
by the Forest Service Regional Forester's "those ... for which population viability is a concern,
as evidenced by ... significant current or predicted downward trends in population numbers or
density . . ." or "significant current or predicted downward trends in habitat capability that would
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reduce a species' existing distribution" (FSM 2670.5). Because the Region 4 list is being
considered for revision, the three species below are evaluated in light of their possible inclusion
on the revised list. This evaluation is included as a proactive measure, since without inclusion on
the Forest sensitive species list these species currently have no special status.

Pine marten (Martes americanus): The pine marten is closely associated with mature
coniferous habitats and is sensitive to forest fragmentation (Hargis 1995). Historic landscape
changes in Big Cottonwood Canyon, beginning with mining and logging and extending to the
development of ski resorts, have reduced the suitability of the area for the pine marten. There are
no recent records of pine marten in the area.
American redstart (Setophaga ruticilla): This wood-warbler occurs in second-growth
woodlands, primarily in eastern and east-central US. The species' range extends westward
through Canada and into southeastern Alaska. Individuals from this western extension of the
population occasionally migrate west of the Rocky Mountains, making this species a rare-touncommon migrant in the southwest (National Geographic 1999). The Utah Ornithological
Society ranks the American redstart as a rare spring and fall migrant in the Wasatch Mountains
and Uinta Basin (McIvor 1998).
Boreal Toad (Bufo boreas boreas). The boreal toad is under consideration to be listed as a
sensitive species by Region 4 of the Forest Service. Boreal toads at Solitude's elevation are
active during the daytime, possibly because they inhabit cold montane habitats (Blair 1972). The
toad occupies forest habitats between 7,500 and 12,000 feet and requires breeding ponds,
summer range, and winter refuge at various stages of its life history. This amphibian breeds in
high-elevation wetlands and migrates to adjacent moist upland forests, meadows, or riparian
habitats (CDOW 1981; Hammerson 1986).
Boreal toads require open water for breeding (Verner and Boss 1980, in Sullivan 1994).
Breeding commences during snowmelt in Mayor early June (Duellman and Trueb 1986;
Giezentanner 1993), and strings of eggs are attached to vegetation in shallow and typically still
water (Behler and IGng 1985). While metamorphosis typically occurs during late July to early
August at lower elevations, in areas above 9,000 feet transformation may not occur until late
August or possibly until the second summer (Giezentanner 1993).
Suitable habitat for this species exists within Mill F South in riparian/wetland areas and adjacent
spruce/fIT and aspen forests. Surveys at Solitude have failed to locate boreal toads, although the
species is known from similar habitats at Snowbird (USDA-FS 1999c).

3.3.4

Biodiversity

Biodiversity is defined as "the variety of life and its processes. It includes the variety of living
organisms, the genetic differences among them, the communities and ecosystems in which they
occur, and the ecological and evolutionary process that keep them functioning, yet ever-changing
and adapting." (Noss and Cooperrider 1994)

Affected Environment

3-44

Chapter 3

Solitude MDP Update Final EIS

Biodiversity is typically evaluated at a regional or landscape scale. Consequently, it is .an area o~
study that is concerned primarily with large-scale changes with the potential to regionally impact
native plant and animal populations. The Final Environmental Impact Statement for the
Brighton Ski Area Master Development Plan Update (USDA-FS 1999a) (Brighton EIS) contains
an extensive discussion of regional biodiversity. Because Brighton and Solitude share a common
boundary and both lie near the top of Big Cottonwood Canyon, the discussion on biodiversity in
the Brighton EIS is entirely applicable to Solitude and is incorporated here by reference.
In this EIS, levels of biodiversity relevant to the Solitude proposal are assessed at the project-area
scale. Indicators of biodiversity are discussed in qualitative terms utilizing habitat types,
structural components, and spatial relationships. These are important factors in the creation and
maintenance of biodiversity and act as surrogates for more quantitative measures of diversity.
Specific parameters evaluated include habitat type and successional stage, prevalence of snags
and coarse woody debris (st.and structure), and habitat patch size. The factors to be assessed
using these measures include habitat fragmentation and disturbance, wildlife movement corridors
and barriers, old-growth and recruitment stands, the relationship between interior and edge
habitats, habitat type conversions, and the effects of these elements on all levels of biodiversity.
The Solitude project area is characterized by a mosaic of naturally occurring habitat types,
interspersed with developed ski trails, maintenance roads, lift alignments, and structures
associated with operation of the ski area. The landscape elements evident at Solitude today have
been significantly shaped by human activities extending back to the mid 1800s. Following
settlement of the Salt Lake Valley by European-Americans, the Wasatch Mountains began to fall
under growing pressure as a source of extractive resources, including wildlife harvested for food,
timber for construction and heating, and forage to support livestock.
Anthropogenic influences (human impacts on nature) on the landscape were probably most
widespread in the Central Wasatch with the development of hard rock mining in the latter
decades of the nineteenth century. During this era, mining camps sprang up around the larger
mining operations, and communities like Alta, Brighton, and Park City became bustling
boomtowns. Pressure on the range's natural resources during this time period were significant,
and the influence of changes wrought by those pressures is largely responsible for the landscape
patterns evident today. Exploitation of timber for construction, mining, and fuel influenced
community composition and reset the seral stage of much of the extant forest. The lack of timber
cover increased avalanche frequency and severity, and the increase in human activity displaced
wildlife and probably led to the local extinction of species sensitive to human intrusion, such as
the grizzly bear and possibly the wolverine. Locally endemic plant species were probably
especially sensitive to the high level of disturbance as well. The level of human activity in the
Wasatch canyons suggests that species sensitive to human disturbance are likely to be rare or
absent from the project area.
In addition to the anthropogenic forces described above, the landscape at Solitude has been
shaped by a host of natural variables, including the dramatic topography of the central Wasatch
Mount.ains, closely associated with the underlying geology and climatic conditions, and a
disturbance regime that has included periodic, localized avalanches and forest fires. The result of
these natural and anthropogenic forces is a-diverse patchwork of 15 distinctive cover types,
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ranging from natural conifer and aspen forest cover to forb dominated communities, ski trails
vegetated in herbaceous (various species of grasses) ground cover, and development-dominated
landscapes in the base area. A more detailed description of cover types and the plants that
characterize each community is provided in the preceding vegetation section of this document.
Many of the conifer and aspen forests in the Solitude area have reached sufficient age to support
two key features that increase local biodiversity: snags and downed woody debris. Snags are an
important component of mature forest stands, providing habitat for cavity nesting birds and
mammals, as well as providing resources for those animals that use loose bark, holes, or other
features associated with snags. Downed woody debris also contributes to the diversity of forest
stands by providing habitat for invertebrates, nonvascular plants, algae, and bacteria. Logs are an
important habitat component for insects and small mammals that often anchor the food chain for
larger, more conspicuous species.
The forest stands at Solitude are also beginning to develop the structural complexity that
provides habitat for a wider array of plant and animal species than younger, even-aged forest
stands. Conifer forests at Solitude range from climatically stunted krummholz, to open, park-like
stands of old-growth limber pine, to fairly open spruce/fIT stands with snags and downed woody
debris in the Mill F South Fork Canyon area, to dense, closed canopy stands with thick
undergrowth in the vicinity of the Challenger ski trail. Aspen stands, typically mixed with
conifers or in more pure stands with a tall forb understory, are also evident in the landscape.
Aspen are short-lived trees, typically living about 100 years (Lanner 1984). Many of the larger
aspens in the Solitude area are likely nearing the end of their life cycle, but such trees typically
support cavities and cavity-nesters, provide downed woody debris and a substrate for plant
germination, and are readily replaced by younger understory trees.
The patchiness of the landscape at Solitude is the result of natural forces as well as past and
ongoing human activities. Regardless of origin, the result is a landscape characterized by
numerous edges or interfaces between habitat types. This type of habitat pattern tends to favor
wildlife species that are habitat generalists exploiting more than one type of habitat, and
disfavors forest interior species or those species that require large, contiguous tracts of their
preferred habitat. Some ecologists theorize that a patchier local-level landscape supports greater
species richness at the larger, regional-level. It is worth noting that although the extent and
distribution of community types evident today are heavily influenced by human activities, the
landscape of the northern Wasatch was characterized by a high degree of patchiness at the time
of European-American settlement. Habitat patches within the Solitude area are not particularly
large or contiguous. The most extensive forest stand occurs in the Mill F South Fork area in the
southwestern portion of the project area.
The rarest habitat in the area is probably the wetland habitat type. Wetlands at Solitude are
restricted to narrow stream corridors, the perimeters of Lake Solitude, Milk Pond, and other
isolated impoundments in the ·Mill F Sout Fork drainage. The importance of these habitats
within a landscape, with respect to wildlife and vegetation diversity, is evidenced by the fact that
of the 300 wildlife species occurring on the WCNF, approximately 120 depend on wetlands or
riparian habitat to meet their life history requirements. Also, from the list of endangered,
threatened, sensitive, or potentially sensitive plant species on the Forest, six are identified as
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requiring wetland habitat. Wetland habitat also acts as an important component of the landscape
in that it regulates water quality and runoff.

3.4

HUMAN ENVIRONMENT

3.4.1

Visual Resources

Significant importance is attached to the scenic quality of the Wasatch Canyons surrounding Salt
Lake City. Residents of the Salt Lake Valley and millions of visitors each year are attracted to
the deep canyons and towering mountain scenery. Big Cottonwood Canyon offers the most
dispersed and developed site recreational opportunities of any of the Salt Lake area canyons
during both the summer and winter seasons.
In a survey of local public opinion (1988), 95% of respondents felt that maintaining the natural
character of Big Cottonwood Canyon is important (Final EIS Brighton Ski Area Master Plan
USDA-FS 1991a). Interest in how the Canyon should be managed is further evidenced by
ongoing public interest in all Forest Service management decisions and practices in the Canyon.
Most hikers, picnickers, mountain bikers, residents and others who visit the canyon in the
summer and fall are accustomed to and expect the physical evidence of ski resort development.
Summer recreationists, as well as backcountry and cross-country skiers, and other winter visitors
use similar trail systems and experience similar views with seasonal differences. Skiing is an
obvious and an expected use in the area.
Portions of the proposed development are located on National Forest System (NFS) lands and
portions are on private land. The Forest Service developed its Visual Management System
(VMS) (1974) to provide standards for managing the visual resources on NFS lands. For
privately-owned lands, Salt Lake County has responsibility for decisions regarding visual quality.
3.4.1.1

Forest Service Visual Management System

The Forest Service developed the VMS (1974) to set objectives for management activities that
would protect the scenic quality of National Forests. The system evaluates landscape Character
Type, Variety Class, and Sensitivity Levels, combined with the distance from which the land is
viewed to arrive at a Visual Quality Objective (VQO) for a land area. The VQO defmes how the
landscape will be managed, what kind of modification is permitted in the area, and under what
circumstances. VQOs were assigned to all areas of the Wasatch-Cache National Forest in the
Land and Resource Management Plan for the Wasatch-Cache National Forest, (Forest Plan)
(1985). Areas of the forest were placed in one of five VQO categories, including: Preservation,
Retention, Partial Retention, Modification, and Maximum Modification. VQOs for the Solitude
permit area include Modification and Partial Retention and are displayed in Figure 3-4.
Immediately outside Solitude 's SUP, the VQOs range from Modification to Retention.
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The National Forest Scenery Management System (SMS) is an updated process used for planning
and design of the visual elements of mUltiple use land management. Scenery management is
based on the criteria and guidelines in the Landscape Aesthetics Handbook for Scenery
Management, USDA Handbook Number 701. This system was implemented in '1996,
superceding the Visual Management System and replacing National Forest Landscape
Management, Vol. 2, USDA Handbook Number 462. (SMS uses Scenic Integrity Objectives
(SIOs) to establish the desired condition for management of an area instead ofVQOs. A
crosswalk, which correlates VQOs to SIOs, is described in the Landscape Aesthetics: A
Handbook for Scenery Management [USDA-FS 1995]).
The terminology introduced in the SMS will be used in this analysis to disclose the effects.
However, because the 1985 Forest Plan specified VQOs from the Visual Management System
for this area, it is important to evaluate the consistency of each alternative to the currently
prescribed VQO.
Scenic Integrity is defmed as "a measure of the degree to which a landscape is visually perceived
to be 'complete'. The highest Scenic Integrity ratings are given to those landscapes that have
little or no deviation from the character valued by constituents for its aesthetic appeal." (USDAFS 1995) Architectural and recreation-related developments and other modifications can be
considered to have high scenic integrity when they are valued by constituents for its aesthetic
appeal. Scenic Integrity Levels describe the current condition of the scenic resource. Scenic
Integrity Objectives describe the objectives for management, or the desired future condition.

Modification
The Modification VQO permits management activities that dominate the original characteristic
landscape, but appear natural. Vegetative or land form alterations and facilities such as roads and
buildings should reflect the natural form, line, color, and texture so that visual characteristics are
compatible with the natural surroundings. U sing the crosswalk provided in the SMS Manual,
Modification approximately correlates to Low Scenic Integrity Objective in a natural landscape.
The landscape that meets this objective will appear moderately altered. Deviations begin to
dominate the valued landscape character being viewed, but they borrow valued attributes such as
size, shape, edge effect and pattern of natural openings, vegetative type changes or architectural
styles.

Partial Retention
The Partial Retention VQO permits landscape modifications that remain visually subordinate to
the characteristic landscape, but permits changes that effectively fit into or repeat characteristics
of the landscape even though they may be visible. Mitigation measures taken to meet the Partial
Retention VQO, such as revegetation, contouring, etc. are acceptable if they are accomplished as
soon after project completion as possible or at a minimum within the first year.
The majority of the proposed actions identified in the Master Development Plan would occur on
lands classified as Partial Retention. Ski area development is typically permitted in Partial
Retention areas if development is accomplished within the management directions of the VQO.
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This requires effective revegetation using native species; run and lift line clearing that resembles
the lines, form, and texture of the existing landscape and does not impact the skyline and
ridgeline; and the use of dark colors and non-reflective materials in lift construction. Mitigation
activities such as revegetation, contouring, etc. are acceptable if they are executed during or
immediately following landscape modifications, and can be expected to be successful within one
year of the modification.
U sing the crosswalk provided in the SMS Manual, Partial Retention approximately correlates to
Moderate Scenic Integrity Objective within a natural landscape character. The landscape in this
objective may appear slightly altered from the valued landscape character. Noticeable deviations
remain visually subordinate to the landscape character being viewed. In the case of Solitude,
much of the landscape has been managed to provide for skiing and other recreation opportunities
that are valued by many people.

Retention
The Retention VQO only allows for management activities that are not visually evident to the
casual forest visitor. These activities may only repeat form, color, line, and texture, which are
frequently found in the characteristic landscape. Changes in their qualities of size, amount,
intensity, direction, pattern, etc, should not be evident.
Under SMS, Retention correlates to a High Scenic Integrity Objective. High Scenic Integrity
refers to landscapes where the valued landscape character "appears" intact. Deviations may be
present but must repeat the form, line, color, texture, and pattern common to the landscape
character so completely and at such a scale that they are not evident.

Private Land
Salt Lake County has developed general standards relative to development in the Wasatch
Canyons. These standards primarily address structure, and are broad in nature so that
development proposals can be evaluated on a site-by-site-basis. The intent of these standards is
to ensure that development is compatible with the natural landscape, and consistent with the
public welfare and enjoyment of the canyons. The standards, as developed by Salt Lake County,
are intended to:
•

Preserve and enhance the beauty of the landscape by encouraging the maximum
retention of natural topographic features, such as drainage swales, streams, slopes,
ridge lines, rock outcroppings, vistas, natural plant formations, trees, etc.

•

Encourage planning, design and development of sites in a manner that provides the
maximum in safety and enjoyment while adapting development to, and taking
advantage of, the best use of natural terrain.

•

Establish a foundation for development in the canyons to insure a more harmonious
relationship between man-made structures and the canyon setting.
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•

Direct new developments toward areas meeting suitability criteria outlined in the
Wasatch Canyons Master Plan suitability analysis.

Many of the goals and objectives of Salt Lake County are very similar to the Forest Service
VQOs. The means to achieve these goals are different and they are described in their respective
documents. The Salt Lake County Development Standards outline general guidelines and
addresses more than just visual concerns.

Concern Levels
Concern levels are used in the SMS to help categorize the numbers of people that visit an area,
and the level of concern that they have for scenic quality while visiting. Concern Level 1 are
areas and travel routes where the users have a high concern for scenic quality and are generally
areas that receive high use compared to other areas in the region. These areas frequently have
regional or national significance, such as designated Scenic Byways, major trails such as the
Great Western Trail, or receive attention in local travel promotions and guidebooks. Concern
Level 2 are landscapes of moderate importance associated with local types of recreation and
tourism, are well known by local residents, but not of regional or national importance. Concern
Level 3 are areas and travel routes where scenic quality of landscapes are of secondary local
importance and may receive moderate to low recreation use. An example is a secondary forest
trail system used primarily for fire protection and other administrative uses and recreation sites
where scenic quality is not a primary factor, such as an occasional unimproved hunter camp.
The roads, trails and developed recreation sites in Big Cottonwood Canyon are all at least
classified as Concern Level 2 due to the popularity of this canyon, the proximity to the Wasatch
Front and the presence of Brighton and Solitude Ski Resorts. Highway 190 and Guardsman Way
road are both Concern Level 1 routes, due to the popularity and concern visitors have for scenic
quality. Highway 190 has been designated as both a Utah State Scenic Byway and a National
Forest Service Scenic Byway. Guardsman Way is a designated Utah State Scenic Backway. The
Wasatch Crest Trail and the related system is a Concern Level 1 Trail.
3.4.1.2

Scenic Quality

The upper stretches of Big Cottonwood Canyon are defmed by a deep, U-shaped canyon, with
steep, rugged side canyons climbing to high mountain crests rising over 3,000 feet from the
valley floor. Utah SR 190 winds through the canyon valley along Big Cottonwood Creek from
the junction with Wasatch Boulevard in the Salt Lake Valley past Solitude and ending at the
Brighton Ski Area. The lower stretches of the canyon are narrow with sheer canyon walls,
opening to the broader U-shaped canyon in the upper reaches. Highway 190 is a designated Utah
State Scenic Byway and a National Forest Scenic Byway. The highway received these
designations because of the outstanding scenic qualities of Big Cottonwood Canyon. Guardsman
Way Road is also a designated Utah State Scenic Backway. Views of the ski terrain at Solitude
are a dominant feature on the south end of this road as it climbs to Guardsman Pass.
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The landscape character throughout the canyon is very diverse. Much of the lower canyon is
natural appearing, as viewed from the highway. Big Cottonwood Creek is a dominant feature, as
are the cliffs rising to Storm Mountain and Mount Olympus. There are a number of developed
recreation sites throughout the canyon, including Storm Mountain picnic area, Redman and
Spruces campgrounds, the developments associated with Solitude and Brighton ski resorts, and
private residential and commercial sites in the upper canyon.
Views of the ski area from Utah SR 190 are predominantly foreground (less than 12 mile) and
middle ground (about 12 to 4 miles) views from the bottom of the canyon looking upwards.
Solitude can also be seen from a distance looking down on the area from Guardsman Pass Road
or the Wasatch Crest Trail, and other mountain peaks.
Closer views of Solitude reveal a diversity of vegetation, predominantly conifer and aspen,
interspersed with groomed slopes, grassy openings, and rock outcrops that create a variety of
texture, size, and color. The spring-to-falliandscape consists of a mosaic of various shades of
green to the brilliant gold of the fall aspens contrasted against the dark green of conifers.
Artificial clearings for ski runs and lifts are clearly evident, interspersed among the natural
clearings. In winter, the visual contrast between the dark green conifers and the white, snowcovered ski trails is more evident.
Solitude is situated on the south side of the highway and on both sides of Big Cottonwood Creek.
The predominantly north, northeast, and northwest facing slopes accommodate numerous ski
trails, one mid-mountain restaurant, seven chairlifts, and two ski patrol buildings. The limited,
relatively flat terrain at the base of the mountain is the location for various base facilities such as
ticket offices, restaurants, retail shops, condominiums, medical clinic, ski school, and parking
lots. The majority of the base facilities are visible from points along Big Cottonwood Canyon
Highway, the most noticeable of these being the Village real estate and commercial development,
and the Moonbeam Center and the Moonbeam parking lot.

Base Area
The resort's base area occupies the limited flat terrain located between the bottom of the ski runs
and the highway. Much of this terrain .lies either within the Big Cottonwood Creek riparian zone,
or within the adjacent floodplain. The dominant vegetation in the area is conifers and willows.
While much of the existing base area development is visible from the highway, the height and
density of the remaining trees may provide opportunities to screen views of future facilities.
There is a lack of continuity in the architectural styles of the existing buildings in the Village and
the Moonbeam areas. The architectural themes range from a Nordic style with heavy timbers and
stone facing to Swiss chalet and old European village styles to modem geometric buildings. The
roofs and parking lots are the most dominant features when seen from viewpoints higher in the
canyon, such as Wasatch Crest Trail and Guardsman Pass. Several of the roofs are earth tones
and complement the colors of the greater landscape. Others are green, red or very light gray and
strongly contrast with the surrounding landscape.
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Lower Mountain
The slopes on the lower portion of the mountain are characterized by wide, open ski runs, such as
Main Street, Little Dollie, and Pokey Pine, cut through a fairly dense forest of conifers and aspen.
These runs are easily visible from the highway. The trails are relatively wide with hard edges
where the clearing ends, rather than intermittent thinned and scalloped edges (termed
"feathering"). This results in an abrupt, uniform line along the transition between the forest and
the ski run. Other runs in the area (North Star, Roller Coaster, and Sensation) are narrower and
consequently are less visible due to the tall, dense timber stands.

Upper Mountain
The predominantly north facing slopes are characterized by having wide, steep runs (Paradise,
Vertigo, Paradise Lost, and Rhapsody) leading down from the main ridge. These runs are
separated with stands of conifers (primarily Engelmann spruce, sub-alpine frr, limber pine, and
Douglas-frr). While these runs are visible from the highway, they have a more natural
appearance due to the irregular and sparse distribution of the surrounding vegetation and the
prevalence of natural openings. The Roundhouse Restaurant is situated alongside one of the
wider main runs (Main Street) and is visible from SR 190, particularly to down-canyon travelers
from above Solitude.

Mill F South Fork
Served by the Summit and Sunrise lifts, this drainage and side canyon lie to the east (up-canyon)
of the front portion of the resort and are flanked by the eastern Honeycomb Canyon rim and
Mt. Evergreen. The canyon runs south to north; consequently, its side-slopes are predominantly
west and east-facing, with the exception of the north-facing, conifer-forested headwall. Eastfacing slopes are vegetated with conifers and are quite steep and rugged with cliff and rock
outcrops becoming larger and more dominant as one moves farther up the drainage. West-facing
slopes, leading off of Mt. Evergreen, are covered with avalanche chutes and narrow, vertical
bands of conifers. These conifer stands begin to include stands of aspen as one moves towards
the nose of the ridge at the mouth of this drainage. West-facing slopes also are characterized by
large cliff bands running along the upper slopes and extending up to the ridge top. This canyon
is also the location of a variety of cultural features, including Lake Solitude and a small historic
log cabin located along the Deer Trail run.

West EndJEagle Express
This portion of the resort is served by the Moonbeam base area and includes the Eagle Express,
Moonbeam IT, and Link lifts. Slopes in this area are predominantly north facing and are covered
with a primarily conifer forest, though there are small patches of aspen which appear at the lower
elevations in the area. Existing ski runs cut through the forest in this area are quite noticeable
from the highway and are visible from hikinglbiking trails, perhaps the most noticeable example
being the Challenger run. Most of the runs in this area are located on private land.
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Honeycomb Canyon
Located immediately to the west of the developed ski area and within Solitude's current permit
boundary lies the Honeycomb Canyon area. This is an area of undeveloped terrain characterized
by wide, open bowls, glades, and dense forest. While Solitude has not put developments in this
area, the resort does avalanche control work here. The vast majority of the land in Honeycomb
Canyon is under private ownership and is not visible from SR 190. The lower portions of
Honeycomb Canyon are visible from high-use winter backcountry skiing areas in lower Silver
Fork Canyon.

Twin LakeslMt. Millicent
Located adjacent to the Brighton Ski Area on the south side of Solitude lies Twin Lakes
Reservoir and Mt. Millicent. Accessed by Millicent (Brighton) and Summit (Solitude) lifts, this
area is popular for skiing and summer hiking and mountain biking. The proposed Sol-Bright lift
and relocated trail would access this area and connect the two ski resorts. The existing hiking
and biking trail are visible to area hikerslbikers during the summer.

3.4.1.3

Forest Plan Consistency

The area within Solitude's SUP with a VQO objective of Modification is consistent with
Modification characteristics. The buildings, lift structures, parking and other facilities dominate
the landscape in that area, but are still compatible with the natural setting.
Many of these existing lower elevation ski slopes are not consistent with Partial Retention
characteristics. This was the visual condition prior to the Forest Plan. Among the run and lift
developments that are not consistent with Partial Retention are most of the runs associated with
the Sunrise, Powderhorn, Apex, Moonbeam IT and Eagle Express lifts. The runs and lift lines
dominate the landscape in these areas. This is especially true when viewed from high areas along
the Wasatch Crest Trail. Most of these runs are bounded by very linear leave strips, and the
clearings dominate the views as seen from the base area, some points along the highway, and
within the resort boundary.
, The upper elevation runs are consistent with Partial Retention. The runs and chutes of
Honeycomb Canyon reflect natural avalanche paths, and natural vegetation patterns. Also, the
runs and gladed skiing areas serviced by the Summit lift are consistent with Partial Retention.
This area also repeats elements of the natural vegetation patterns.
Along SR 190 and in portions of the Redman area, the VQO is Retention. The landscape
character in these areas appears undisturbed and is generally consistent with the Retention
VQO.
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3.4.1.4

Key Viewpoints

Several key viewpoints were selected so that impacts associated with the proposed projects could
be assessed. The existing visual condition from these viewpoints was evaluated as a baseline for
effects analysis. Location of viewpoints is shown on Figure 3-5.
Although an infInite number of viewpoints is possible, to facilitate analysis, specific key
viewpoints were selected that best represent the areas of greatest concern for visual quality.
These places are locations where people congregate or stop and have a long duration of view;
places that have a high volume of traffic; angles of views that would encompass views from
other locations; and views that include areas of proposed development activity. Since the
proposed changes could be seen from many different angles, from the bottom of the canyon to
the tops of the ridges, these key viewpoints are located in positions that represent this range.
Viewpoint 1 - View from Silver Lake Boardwalk toward Mt. Millicent.
This view was chosen because of the large number of people who visit the boardwalk area in the
summer to fIsh, hike and picnic. Visitors to this area often spend hours to an entire day. This is
also a popular cross country ski track in the winter. This viewpoint is important for both summer
and winter visitation because of its year-round use. People visiting this area may not value or
expect ski area modifications to the landscape as seen from this trail. When viewing from the
north and west across the lake toward Millicent, the upper portions of the mountain are visible,
and it is possible to see lower portions of the existing Evergreen lift, although it is well
camouflaged by surrounding vegetation. The upper terminal of the Evergreen lift is not visible
from this viewpoint.
Viewpoint 2 - View of Twin Lakes area from Mt. Millicent trail
Many people visit this area in summer to hike, bike, and enjoy the scenery. The existing
landscape where the Sol-Bright trail is proposed to be relocated presently affords a scenic
backdrop to Twin Lakes when viewed from the Mt. Millicent side and is natural appearing with
craggy rocks, talus slopes and scattered conifers and aspen. The existing Sol-Bright trail further
up slope is visible, but is not very prominent in the surrounding landscape. Hikers are immersed
in the landscape, and as a result, the duration of views could cover several hours. This view is
more critical during summer months because of the popularity as a hiking trail.
Viewpoint 3 - View from Redman Campground
From the campground, most of the ski area is not visible due to dense forest and a slope that
blocks the view to the ski slopes. As one enters and exits on the campground road, the area
proposed for the new Redman lift and trail is partially visible. Campers would be exposed to
proposed changes to scenic resources for many hours to many days when using Redman
Campground. This viewpoint is important for both summer and winter visitation, because of its
year-round use, as a campground in the summer and for cross-country skiing in the winter.
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Viewpoint 4 - View from Highway 190 and entry to Village Base Area
This viewpoint encompasses views from the highway into the Village base area and slopes and
views from the entry road into the base area. This view helps to represent views from the
highway, and is a key location for both people driving the highway and those entering the parking
area. From this location, the Village area residential and commercial development are a focal
point against a backdrop of a mountain covered with conifers and with linear clearings for
AltaBird, Roller Coaster, Main Street and Sensation ski runs and the Sunrise ski lift. These
openings are much more visible in the winter, with the high contrast of white snow against the
dark green conifers. People travelling the highway will have views that are limited in duration,
likely less than 30 minutes. This viewpoint is important for both summer and winter visitation
because of its year-round use.

Viewpoint 5 - View from Creekside Condos/Restaurant and Last Chance Mining Camp
People spend time viewing this area from the restaurant or condominiums, or when walking
around the Village Pond area. The view is similar to Viewpoint #4, but closer to the mountain
and so more detail is visible. There are clear views of Sunrise lift area and AltaBird, Roller
Coaster, Main Street and Sensation ski runs. This viewpoint is important for both summer and
winter visitation because of its year-round use as a ski area in the winter and base area activities
during the summer.

Viewpoint 6 - View from Moonbeam Center Area
This is another location where many people view the base area and ski slopes, as they enter and
park in the Moonbeam parking lot or use the base facilities. The expansive, uninterrupted
parking lot is highly visible, as are the Moonbeam Lift and the wide open ski runs (Last Run,
Same Street, Tude-Dudes).

Viewpoint 7 - View from area above Roundhouse Restaurant
This viewpoint encompasses the views from Roundhouse Restaurant and surrounding
hiking/biking areas, and there is a panoramic view down over the Village base and Redman hill
areas.

Viewpoint 8 - View from Brighton Cutoff State Road, FS Road 026 - Guardsman Pass
Guardsman Pass Road is used by people coming to and from Park City, those accessing the
Wasatch Crest Trail and by residents who live along the road. Several points along Guardsman
Pass Road, especially at the switchback points, afford panoramic views down over Solitude,
mainly of the mid and upper slopes and ridgelines. Ski lifts, runs, mountain roads, and the
Roundhouse Restaurant are visible. However, given the viewing distance middleground and
background, one's impression is more of an overall pattern rather than of a detailed view. Views
of proposed changes would likely have moderate duration, from several hours to a full day.
Visitors traveling the road would have views of relatively short duration (less than an hour).
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People with homes in the area would likely be more sensitive to changes because of their
familiarity with the existing landscape.
Viewpoint 9 - View from Wasatch Crest Trail
Hikers and bikers who use the Wasatch Crest Trail have several opportunities to look down on
Solitude as they traverse the trail. From various vantage points one can see the majority of the
ski area. Any modifications to slopes, ski runs, base area, or other facilities would be highly
visible from this perspective. Trail users are immersed in the landscape, and as a result, the
duration of views could take place over several hours. Hikers are likely to be more sensitive to
changes in the views than mountain bikers because of the technical nature of this trail when
mountain biking. This view is more critical during summer months, because of the popularity as
a trail.

3.4.2

Transportation

This transportation section identifies the historic and current transportation activities in the Big
Cottonwood Canyon and more specifically to the Solitude Mountain Resort. Reported herein is a
synopsis of the data analysis and process. Because much of this information was addressed in
the 1999 Brighton EIS, the information provided here is specific to changes and updates to that
information with specific focus on issues not previously addressed. The detailed analysis can be
found in the Transportation Technical Report (located in the Project File) where all information
from both the 1999 Brighton EIS and the specific analysis procedures for this Solitude EIS are
documented.
Year-round access to Solitude Mountain Resort is provided by State Route 190 (SR 190).
SR 190 originates at 1-215 and ends in the upper canyon at Brighton Circle. SR 190 not only
serves Solitude, but also neighboring Brighton, seasonal and year-round residences, summer and
winter dispersed and developed recreational uses, pleasure driving, and general canyon-wide
access. The Guardsman Pass Road provides additional access in the summer months between
upper BCC, Wasatch County, Summit County, and Park City. The road is rough, narrow, and
mostly unpaved beyond the Salt Lake County line and is closed during the winter.
Highway conditions and transportation affect BCC accessibility for all uses throughout the year.
However, the primary focus of this analysis is related to winter accessibility of Solitude
Mountain Resort, neighboring Brighton Ski Resort, and other Canyon destinations with a
secondary focus on summer traffic activities. The Utah Ski Database produced by the
Governor's Office of Planning and Budget, 1998, describes the overall ski industry in Utah.
BCC skier composition is made up of both local and destination (out of town) skiers. Since
1984, yearly destination skier visits have continued to increase statewide while resident skier
visits have remained relatively constant.
BCC ski areas are served by Salt Lake International Airport, a major air traffic hub about a
I-hour drive from the resorts. Rental cars, taxis, private and public transit and shuttles are all
available from the airport. Convenient lodging is available throughout Salt Lake and neighboring
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counties making travel into the canyon by private vehicle the main means of travel. The focus of
this section is to establish the existing traffic conditions and patterns as a baseline. This baseline
is then used to project a future No Action Alternative and thereby evaluate effects of action
alternatives on traffic access to Solitude area and the canyon in general. SR 190 intersects with
SR 210 and Fort Union Boulevard at the mouth ofBCC. In addition to the Canyon mouth
intersection, there are two accesses off SR 190 into Solitude. Brighton is located at the upper
end of the Canyon where the road becomes a one-way loop known as the Brighton Loop.
3.4.2.1

Data Collection

The data collection included information gathered from the Forest Service, Solitude and Brighton
ski areas, Utah Transit Authority, Utah Department of Transportation, a BCC Traffic Survey
(summer and winter), and review of related past reports, including:
•
•
•
•
•
•

Salt Lake County's 1989 Wasatch Canyon Master Plan;
Supporting Horrocks/Carollo Engineers Technical Appendix for Transportation;
1985 Wasatch-Cache National Forest Land and Resources Management Plan;
1991 and 1999 Brighton Ski Area Master Plan EIS;
Supporting Centennial Engineering Technical Appendix; and,
1995 Traffic and Parking Analysis for Solitude prepared by EWP Engineering.

The Forest Service provided skier counts by ski area for each day of the ski season from 1989/90
through 200012001. Utah Transit Authority (UTA) transit ridership counts were provided by the
UTA. UDOT traffic provided counts from the permanent traffic counter #322 located at the
mouth of BCC. Historical annual average and monthly counts were available from the UDOT
publication Traffic on Utah Highways, the years 1989 through 1999. UDOT also provided
hourly directional counts from the BCC counter for November 1993 through May 2000.
Historical reports were used, where appropriate, to supplement the available data. The analysis
and results of the past studies played no influential role in this study's analytical process or
results. The data extracted from these reports is referenced as appropriate.

BCC Traffic Survey
The BCC Traffic Survey conducted in 1997 provides data on winter traffic. A summer survey in
2000 provides traffic specific information for summer conditions. A review of the traffic since
1997, coupled with some supplemental 2001 winter traffic counts, allowed the relevance of the
1997 winter survey to be scrutinized. The results indicated that the 1997 survey information is
still representative as 1997 was a higher traffic year than any year since. The winter survey was
conducted on Saturday, January 11, 1997. It was determined from the skier counts provided by
the Forest Service that this Saturday has historically been a busy ski day, one which could be
considered a representative traffic day. Data was collected regarding vehicle occupancy factor
(VOR), transportation modal split, bus ridership, access use, parking use, access and canyon
mouth intersection counts, hourly directional vehicle counts, skier visits, and a skier and
employee survey questionnaire regarding transportation and location.
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January 11, 1997 was a stormy day with severe road conditions. Both Big and Little Cottonwood
Canyons closed in the afternoon due to avalanches. This prevented collection of PM peak traffic
period data. Therefore, a supplemental count was conducted on Saturday, February 1, 1997.
February 1 was a warm, sunny day with clear roads and spring-like skiing conditions.
Supplemental counts included AM and PM turning movement counts at the accesses and canyon
mouth intersection, vehicle occupancy factor, bus ridership, parking use counts, hourly traffic
counts by direction and skier visits. Data collected during the surveys are summarized and
organized by issue in this section.
Another wintertime survey was conducted of Saturday, February 10, 2001 to evaluate turning
movement counts at the Solitude Village and Moonbeam access roads and at the mouth of BCC.
In addition, a capacity count was made at the Spruces Campground area. The purpose of the
counts was to determine how recent changes to the parking configuration at Solitude has
impacted traffic. Also, a comparison of traffic counts at the Canyon mouth with older data will
indicate what, if any, changes to traffic have occurred.
In addition, a supplemental survey was done on predicted summer peak days to provide summer
PM Peak traffic levels. The intersection of BCC (SR 190) and Wasatch Boulevard was analyzed
and counts were taken on Saturday, July 22od ; Monday, July 24th; and Saturday, August 5th , 2000.
A Canyon parking survey was also performed on Saturday, August 5 th to provide information on
BCC summer patron destination. Each of the three days was sunny and warm. On Saturday, July
od
22 , there was a fire in the canyon, which may have affected usage. Monday, July 24th, was a
state holiday, and Saturday, August 5 th , was a "typical" Saturday.

Historical Analysis
Traffic History
Historical traffic relationships are indicators of how future growth may occur. The historical
trends indicate basic future trends if no action were taken. This section discusses the historical
traffic conditions in Big Cottonwood Canyon by year, season, month, weekend and weekday,
daily and hourly. These comparisons and analysis are based on a level of service (LOS) of the
roadway, typically emphasizing the AM and PM peak periods where congestion is most likely to
occur.
Further, this section explains the development of a traffic design day, which is used to evaluate
the representative nature of traffic throughout the year, or in particular, the ski se~son. The
summer and winter seasons, when traffic concerns could be impacted by the proposed actions,
are the two main periods being analyzed in this study. Since a similar analysis was performed for
the Brighton Ski Area EIS (10/99), emphasis is being placed on the more recent 5 years of
information which was not available for Brighton's EIS.

Annual Traffic
Annual Average Daily Traffic (AADT) in BCC over the past 21 years shows an increase, equal
to an annual average traffic growth rate of 3.1 %. However, in the last 6 years, 1994 to 1999,
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annual average traffic has shown essentially no growth (equal to a yearly average of -0.1 %). An
extremely high year occurred in 1996, but this appears to be an anomaly. This information was
obtained from a permanent UDOT counter located at the mouth of Bee.

Seasonal Traffic
By evaluating the seasonal traffic conditions in Bee, the specific winter and summer time
periods can be assessed. The summer and winter average daily traffic was detennined by
averaging the December through March traffic for winter and the June through September traffic
for summer. These timeframes are used throughout the analysis. Both Summer Average Daily
Traffic (SADT) and Winter Average Daily Traffic (WADT) were analyzed in order to determine
approximate growth rates for Bee by season.. The data were taken from years 1987 through
1999. Figure 3-6, summer and winter ADT, shows seasonal growth for Bee over this period.
Winter traffic grew relatively steadily at an average rate of 4.0% from 1987 to 1996 and then
decreased from 1996 to 1999 at an average rate of -2.1 %. Summer traffic grew at an average rate
of3.6% over the same 10-year time frame and then had an average growth rate of -0.3%) from
1996 to 1999. Annual ADT from 1987 to 1996 grew at an average rate of 4.2% as well, and then
decreased at an average rate of -1.8% from 1996 to 1999. This indicates that from 1987 to 1996
all three categories grew at an average rate of3.9%. However, after 1996, annual and winter
traffic decreased, at an average rate of approximately -20/0, while summer traffic leveled off.
Figure 3-6
Summer and Winter ADT
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Monthly Traffic Trends
Analysis of traffic on a monthly basis shows the periods of highest Big Cottonwood Canyon
usage. As expected, the ski season months of December through March typically have the
highest daily traffic of the year. Peak summer traffic occurs in the months of June through
September and is often comparable to W ADT. The traffic trend by month has remained
relatively consistent over the past eleven years and traffic levels have remained relatively
constant or decreased since 1996.

Highest Congestion Periods
Traffic counts from the permanent counter located at the mouth of BCC provided the 50 highest
days and 100 peak hours from 1993 through 1999. Of the 50 highest traffic days in 1999, 620/0 or
31 days, occurred outside the ski season, with the majority of the non-ski related peak days being
in July. The remaining 38% occurred between December and March. Of the 100 peak hours of
the year, 35 occurred outside the ski season with 20 of the 35 occurring in September and
October. Seven of the 35 occurred on holidays, six on Labor Day, and one on Fathers Day. The
remaining seven non-winter peak hours occurred in July. As expected, the top winter traffic
hours occurred on peak ski days corresponding to Saturday and holiday periods.
Information provided by peak hours and peak days indicates that the busiest days are more likely
to occur in the summer. However, the hourly volume indicates that the summer traffic is spread
throughout the day whereas the winter traffic is focused at specific times of the day. This is
consistent with skier..related winter traffic which peaks in the morning and evening when the ski
areas open and close.

Level of Service (LOS)
The level of service of a road is a measure of the congestion on the roadway. LOS addresses
both mobility and accessibility concern with the primary measure of service quality being time
delay. Speed and capacity utilization are used as secondary measures. LOS is ranked A through
F with LOS A representing few vehicles and vehicles which are unaffected by other vehicles
principally due to the low density of traffic. LOS F is a condition that describes high volume and
vehicles impeded by other vehicles, typically associated with high levels of congestion. LOS B,
C, D, and E are the progressively more congested conditions between A and F. The level of
service on SR 190 was analyzed for the peak period of each day of the 1994/95 and the
1999/2000 ski season using Highway Capacity Manual (HCM) software. The peak is used as it
represents the most congested period of the day, when conflict movements are the highest.
During the AM period, vehicles are performing right turns into the ski areas while in the PM
period they must make left turns merging with downhill traffic. This is especially true of the
Solitude accesses where downhill traffic from Brighton makes merging onto the highway
difficult. Uphill traffic from Brighton night skiing patrons adds to the difficulties.
The capacity of a road varies based on directional split, number of heavy vehicles, lane width,
shoulde! width, peak hour factor, available passing zones and design speed. The two-way
capacity of SR 190 is estimated at 1,403 vehicles per hour for a directional split of 150/0 traveling
Affected Environment

3-62

Chapter 3

Solitude MDP Update Final EIS

uphill and 850/0 downhill. The directional split is based on observations and UDOT -provided
count information. Supplemental traffic counts for capacity were made on February 10,2001
and a measured capacity of 1,380 was determined. In the summer peak, the capacity is estimated
at 1,670. This increase in capacity for the summer results from the directional split being more
even in summer whereas the winter has a very directional peak.
The standard design high hourly volume (HV) according to HeM is the 30th HV. In 1995, the
30th HV carried 1,063 vph, which corresponds to LOS E. In 1999 the 30th HV carried 1,036 vph,
(27 fewer vehicles) which also corresponds to LOS E. In order to analyze the number of times
the AM and PM peak hours are at each LOS, vehicle counts for the summer (June through
September) and winter (December through March) were collected from the UDOT permanent
counter located at the mouth of Bee.
The ski seasons of 1994/1995, and 1999/2000 are compared for LOS. The 1994/1995 ski season
had the highest skier totals in the past decade, and 1999/2000 season was the most recent. The
analysis produced the following results:
•
•

In the AM peak, the number of LOS F days has decreased by 750/0 (from 4 to 1) and LOS
E days have decreased by 250/0 (from 60 to 44);
In the PM peak, the number of LOS F days has decreased by 250/0 (from 20 to 15) and the
LOS E days have decreased by 70/0 (from 83 to 77).

The analysis indicates that the congestion in 1999/2000 is less than during the 199411995 season.
It also shows that during both years, the majority of the time the PM peak hour is operating at a

LOS E (53% of the days for 1994/1995 and 48% of the days for 1999/2000). This is expected as
the LOS E range for mountainous conditions is large when related to the volume to capacity ratio.
Based on the mountainous terrain of SR 190, a LOS E condition exists for the volume to capacity
ratio range of 0.37 to 0.80. Volumes between 552 and 1194 represent a LOS E.
A similar comparison was performed for the summer periods of June through September 1995
and 1999. The largest change from the 1995 traffic was an increase in AM peak periods where
there were 26 more LOS D and 3 more LOS E than in 1995. The PM peak remained relatively
unchanged with the exception o(one LOS F in the 1999 summer.
•

What the summer and winter AM and PM peak comparison shows is that on average, the
PM peak is more congested than the AM peak and that the winter period experiences a
more congested PM peak than the summer. This indicates that although the summer
traffic has ADT levels comparable to the winter period, the traffic is spread out
throughout the day instead of being concentrated into the AM and PM peaks, as with
winter traffic.

Traffic Design Day
Traffic Design Day is the name given to the one day that is considered to be a representative
traffic day of the entire study period. This term should not be confused with Skier Design Day
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used by ski areas and the Forest Service to represent the representative skier day. For this study,
the traffic design day is based on a particular skier level or "skier traffic day." Representative
traffic days can vary greatly in traffic engineering, depending on the type of road, the variations
in traffic and the seasonal nature of the traffic. A traffic design day is almost always less than the
maximum traffic level and is used for traffic analysis purposes. The maximum day is not used
because it is seldom economically feasible to design for the absolute highest traffic day of the
study period. Designing for the highest traffic day is analogous to designing an airport to
accommodate Christmas week - during the other 51 weeks of the year, the airport would be
under-utilized.
The relationship between skier-days, the number of skiers visiting a ski area during the day and
traffic is important as it indicates mode choice and travel behavior of skier patrons. Mode choice
and travel behavior represent how skiers choose to travel to/from the ski area. This can include
private vehicle, mass transit, tour buses, high occupancy vehicles, etc. The Salt Lake Ranger
District provided skier-day information for Solitude and Brighton for the ski seasons of 1989/90
through 200012001. It should be noted that at the time this document was prepared, the year
2000 traffic information was only available through May 2000. Therefore, the analysis utilized
1999 as the most recent year.
Typical design days include 30th highest hour, 11 th highest day, or for ski resorts, the 85 th
percentile of skier-days. In the 1996 Telluride, Colorado EIS and the Crested Butte, Colorado
EIS, traffic counts utilized the 85th percentile skier-day. The 1995 Santa Fe ski area EIS used the
tenth highest skier day. For the April 1997 Alta Ski Area MDP Update, the November 1999
Snowbird MDP, and the October 1999 Brighton Ski Area MDP Update, the eleventh highest ski
season daily traffic was used as the design day. This implies a consistent method of analysis for
the four Big and Little Cottonwood Canyon ski area evaluations. The 1985 Forest Plan uses the
11 th highest skiers at one time (SAOT). This shows that the choice of design day should be that
the day appears to be a representative day.
Based on previous studies in Big and Little Cottonwood Canyons and the desire to provide a
comparable and consistent report format, annual skier totals were evaluated to fmd the most
recent high traffic year for use in this analysis. Table 3-12 shows skier totals between the ski
seasons of 1993/1994 and 1999/2000.

Table 3-12
Annual Skier Totals
Ski Season

Solitude

Brighton

BCC Skier
Totals

93/94
94/95
95/96
96/97
97/98
98/99
99/00

199,795
242,227
208,644
215 ,832
193,173
201 ,092
175,251

343,017
370,828
368,819
356,969
352,943
354,270
337,072

542,812
613,055
577,463
572,801
546,116
555,362
512,323

Source: Umted States Forest ServIce
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1997 was the most recent high traffic year, with a total of 572,801 Bee skiers. A survey was
conducted on January 11 and February 1 of that year which provides traffic counts that reflect
those of a high traffic year. From the Bee survey, several trends were identified regarding
vehicle occupancy, mass transit ridership, intersection operations and park-and-ride usage. On
the January 11 , 1997 canyon-wide survey, the number of skiers or skier days was 5,079
representing approximately the 82nd percentile and the traffic was measured at 5,566 ADT. The
supplemental counts on February 1, 1997 were at a traffic level of 7,779 ADT with skier days of
2,658 for Solitude and 3,958 for Brighton or 6,616 skiers representing the 90th percentile canyon
skier day for 1997.
Because the skier-days for the February 1, 1997 survey were 5% above the 85 th percentile, no
adjustment was needed and the February 1 data was used as representing the design day. In
addition to the February 1, 1997 survey being on the 90th percentile skier-day, the ADT level of
7,779 corresponds to the 11 th highest winter ADT for 1997 in the canyon. When we compare
the 7,779 flow rate to other years, it falls within the 11 highest winter design days. Because the
traffic on the 11 th highest winter day has remained at or below the 1997 level, the survey results
are still applicable.

Hourly and Daily Analysis
The flow profile for the design day for the summer and winter are shown in Figure 3-7. Also the
traffic has been shown for the actual 85 th percentile day indicating that the February 1, 1997 date
was a conservative traffic day to utilize because it shows the highest peak. Figure 3-7 indicates
that the summer traffic does not peak like the winter traffic, which explains why there is more
congestion in the winter. The following general daily trends can be seen for summer daily traffic.
Summer traffic builds gradually to a single peak, typically in the late afternoon hours, which
lasts for several hours. This single peak, while longer than the winter peak, is also larger in
volume. This is consistent through the past 5 years.

Affected Environment

3-65

Solitude MDP Update Final EIS

Chapter 3

Figure 3-7
Winter and Summer Hourly Traffic
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The winter ski season days show two separate peaks, one for morning and one for evening traffic,
with the evening having the highest volume and subsequently the highest congestion. This
higher evening than morning congestion is a composite of several factors. Skiers arrive
throughout the morning spreading the AM peak. Also, all the accesses to Solitude are right turn
accesses for uphill traffic. Upon exiting the ski area, the PM traffic requires a left turn movement
to join downhill traffic. This merging causes congestion, particularly at the downhill accesses of
Solitude where the highway traffic has accumulated from the Brighton ski area.
The hourly analysis showed that the AM peak represents approximately 20% of the daily
eastbound traffic and the PM peak represents approximately 250/0 of the westbound daily traffic.
Peak hourly counts were compared for the years 1986, 1988, 1990, 1992, 1994, and 1996 through
1999. The 1998 and 1999 peak hours are consistently higher than 1988 and 1989 peak hours by
an average of 15% over 10 years. This produces an average annual increase of 1.5%.

Vehicle Occupancy Rate
During the survey, the vehicle occupancy was found to vary depending on time. Early morning
traffic between 7:00 and 8:00 AM averaged a lower occupancy rate. This is expected as this
represents employee traffic, which is comprised of more single occupancy vehicles. The peak
times when skiers arrive showed a VOR of2.4 to 2.5 throughout the arrival times. The values
are similar in the PM period. Skier peak travel time has vehicle occupancy of 2.4 to 2.6, but later
times, which represent more employee related traffic, have lower VOR.
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This lower VOR for employees is not to say that the VOR of early morning traffic needs to be
increased. A higher VOR in the morning for employee traffic by forcing them to ride-share
would likely reduce the overall daily ADT, but it would not have a significant reduction impact
on the times of congestion. This VOR of2.5 (as well as the ridership split between transit and
automobile use discussed below) will be applied to additional skiers for projecting the future
travel demands.
A summer VOR count taken on Monday 24, July indicated that the average vehicle occupancy
was 2.2; this value will be applied in projecting future summer traffic demands.
Mass Transit

During the 1994/95-ski season, Utah Transit Authority provided service for over 110,000 riders
in Big Cottonwood Canyon. The 1994/95 ski season was the highest transit ridership and
corresponds with the highest BCC skier visits. The number of bus riders has been subject to
many variables including snow conditions, traffic congestion in the canyon and construction of
park-and-ride lots near the bottom of the canyon. Ski resort employees have also affected
ridership as both ski areas in Big Cottonwood Canyon encourage employees to ride the bus and
provide free bus service to them as well as to season pass holders.
Historic winter ridership is summarized in Table 3-13. Between the 1984/85 seasons and the
1999/2000 seasons, ridership on the bus in Big Cottonwood Canyon increased by an average
annual rate of 11 % to Brighton and 9% per year to Solitude with an overall BCC ridership
increase of 9% per year. This increase in ridership has likely been influenced by transit
education and the development of park-and-ride locations, which make transit use more
attractive. Also shown in the table is the relative percentage of UTA riders to Annual Canyon
skiers. This should not be confused with UTA rider percentage. It is merely a relative
relationship to indicate a normalized representation of the UTA riders relative to annual skiers.
Table 3-13
UTA W·In t er Rid ersh·Ip ~or B·12 C ottonwoo d C anyon
Season

Brighton

Solitude

Total Canyon

Relative to Skiers

84/85
85/86
86/87
87/88
88/89
89/90
90/91
91/92
92/93
93/94
94/95
95/96
96/97
97/98
98/99

19,919
25,296
28,694
22,751
41 ,153
34,412
34,417
41 ,895
45 ,820
49,495
64,736
53,323
46,786
50,233

18,403
29,001
30,170
21,926
32,842
34,979
34,956
26,934
30,240
25,597
46,105
28,194
21 ,310
23 ,715

38,322
54,297
58,864
44,677
73 ,995
69,391
59,373
68,829
76,060
75 ,092
110,841
81 ,517
68,096
73,948

14%
18%
14%
12%
14%

N/A

N/A

N/A

N/A
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Season

Brighton

Solitude

Total Canyon

Relative to Skiers

99/00
Avg. Annual Growth

50,319
11 %

32,575
9%

82,966
9%

16%

Sources: Utah Transit Authority, 1998/1999 data unavailable

An interesting point is to show the reduction in trip value of transit. For example, if a
conservative 10% of 5,000 skiers use transit and we assume a 2.5 VOR as the survey indicates, it
is approximated that 400 ADT and 200-parked vehicles are eliminated. This is 400 trips during
the peak hours where their impact is much greater. This simple example does not include trip
reductions due to employee or other transit users.
Table 3-13 also shows fluctuation between the ski seasons. Because these data reflect total BCC
UTA winter ridership, they will of course, be influenced by the length of the ski season and the
weather and snow conditions throughout the season. Looking specifically at any two years is not
meaningful because of the fluctuations, which occur throughout each season. Therefore, average
growth over several years is the most representative way of determining growth trends. It is
important to note that the ridership counts in the last 5 years show a decrease in ridership equal to
-4%. However, when compared to annual skier visits, the relative percentage of riders to skiers
has maintained a relatively stable 14% with some annual fluctuations as low as 12% and as high
as 18%. The latest 1999/2000 ski season had a 16% relative ridership indicating it was higher
than usual.
It is estimated that on a typical skier-day approximately 9 to 13% of the skiers use bus service.
Weather influences this ridership. On a snowy day, use increases. The bus ridership counts from
the sunny February 1, 1997 indicate an 80/0 decrease in UTA ridership over that recorded on
snowy January 11 , 1997. F or the survey, the UTA drivers counted the number of passengers
utilizing bus service by ski area. To supplement this count, passenger counts were made at the
park-and-ride facility at the mouth of the Canyon. Based on the UTA driver counts,
approximately 17% of the skier-day visits used the UTA service on January 11, 1997 and 9%
used UTA on February 1, 1997. While these estimates are based on only two survey date counts,
they do indicate that ridership is likely influenced by weather conditions.

January 11th was a snowy day during which 4-wheel vehicles only could make the trip up Big
Cottonwood Canyon. February 1st was a sunny day with no restrictions on the type of vehicle
needed to travel the Canyon. The discrepancy between percentage ridership is probably what
commonly occurs. Increased difficulty in traveling SR 190 tends to lead to more transit usage.
Based on the survey counts of bus ridership arid total skier-day visits, and the employee and skier
surveys conducted at both Solitude and Brighton, 21 % of the skiers used the UTA with an
additional 3% using another bus or ski area shuttle. The 21 % ridership from the survey and the
17% from the counts is within a 4% expected survey error. This provides validity that the survey
was in fact a random sampling of ski area visitors. The employee surveys indicated that 48%
used mass transit.
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Park-and-Ride Lots
Park-and-ride lots have been established at the mouth of Big and Little Cottonwood Canyons as
well as a site between the two canyon mouths along SR 210. A limiting factor to transit usage,
particularly based on park-and-ride facilities usage, is the availability of parking spaces. On the
survey days, the BCC park-and-ride lot filled by 8:00 AM. This early fill time before the ski
areas open indicates that employees instead of skiing visitors are the primary users of the lot.
Once the BCC lot fills, overflow parking occurs along the shoulder parking areas on Fort Union
Boulevard located to the west of the intersection between SR 190 and Wasatch Boulevard. This
shoulder parking will be eliminated with the planned widening of Wasatch Boulevard.
The park-and-rides are beneficial in that they reduce traffic within BCC, but they are also
impacting SR 190IWasatch Boulevard intersection traffic flow. Vehicles turning into the parkand-ride queue up in the median of SR 190 and reduce the flow of vehicles up BCC.
Southbound left-turning vehicles at the SR 1901Wasatch intersection were observed to be limited
by this blocking and therefore, the full left turn capacity of the southbound left movement is not
utilized, causing queues for the southbound left movements during the AM peak. This traffic
turning into the park-and-ride is not all related to traffic parking. The vehicles entering the parkand-ride are comprised of vehicles parking, vehicles attempting to park but fmding the lot full
and subsequently proceeding up the canyon, and vehicles dropping off skiers to use the buses. In
addition, the park-and-ride serves as a meeting place for car-poolers.
Because it is known by resident skiers that the parking areas at Solitude do not completely fill on
most days, skiers who do not fmd a parking space at the park-and-ride, continue up to the ski
area. Transit use is a matter of convenience. If it is not convenient, skiers are less likely to use
the park-and-ride lot or mass transit. Compounding the situation, the capacity of the park-andride lots to accommodate transit skiers is reduced when ski area employees and car-poolers use
them.
On an average summer weekday, the park and ride lot at the mouth of BCC is not heavily utilized
with an average of 30 total cars at any given time. In the summer, this lot is not used as a parkand-ride for BCC as no busses run up the canyon during the summer months.
While the use by car-poolers is positive in increasing vehicle occupancy and reducing traffic, ski
area employee use of mass transit may not be improving the traffic concerns during the peak
travel periods. Employees typically use the transit and arrive at work before the peak skier traffic
period begins and before SR 190 becomes congested. There is usually adequate capacity on SR
190 to handle early morning employees without traffic delays. This is also true for late working
ski area employees who leave in the PM after the skier traffic has left and after the PM peak
travel period.
The employees' use of the park-and-ride lots reduces the capability to accommodate skier
vehicles. If, during the peak times of traffic, the park-and-ride lot is full of employee vehicles,
skier traffic that might otherwise use the facility and thereby reduce congestion proceeds up the
Canyon,adding to peak traffic congestion. Because parking capacity at the park-and-ride is
limited, employee parking contributes negatively to the peak time traffic problems. More or
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bigger lots would allow for more car-pooling, provide for employee parking without displacing
peak travel period use, encourage transit use by skiers, and allow for future transit use growth. It
should be noted that employees parking at the park-and-ride does provide a parking benefit at the
ski areas, as more parking is available for the skiers. Therefore, the advantage of reduced
parking demand at the ski areas by employees (and thus more parking for skiers) must be
balanced by the lack of parking for skiers at park-and-rides which contribute to peak hour
congestion on SR 190.

Big Cottonwood Canyon Accesses
The congestion at the accesses in the upper part of the canyon restricts the flow of vehicles that
enter the highway and contributes to better traffic flow lower in the Canyon. A simil~r .
congestion metering system has been purposely implemented in urban areas to slow downstream
vehicles entering residential neighborhoods from arterials. The Solitude and Brighton access
counts are used to estimate the discharge rate of the parking areas and thus the level of service of
the access intersections during the peak PM traffic.
Brighton loop traffic, the two Solitude accesses, and the intersection of SR 190 and Wasatch
Boulevard at the BCC mouth were counted during the AM and PM peak periods to evaluate the
level of service. Weather forced the afternoon counts to be canceled on the January 11, 1997
date, but both AM and PM peak times were recounted during the February 1, 1997 survey and
again on February 10, 2001 during the PM peak. The counts on February 10, 2001 were 25%
lower than the original February 1, 1997 counts. Therefore, the continued use of the design day
from 1997 represents the most conservative analysis.

BCCIWasatch Intersection
Based on traffic counts at the SR 190/wasatch Boulevard intersection, the winter peak period
occurs between 8:30 and 9:30 AM and 4:30 and 5:30 PM. Peak ski-related traffic occurs on the
shoulders of peak commuter traffic so that this intersection experiences both commuter and skier
traffic within the same general peak traffic periods. A Highway Capacity Manual (HCM)
analysis was used to determine the operating LOS of the intersection during the peak periods
using the counts and the observed signal timing of the intersection. The AM analysis showed
that all movements operated at a LOS C.
During the Winter PM peak, all movements of the intersection operated under a LOS C or better
except the eastbound left turn. This movement operates at a LOS D, not because, of high
eastbound left movements, but because of high westbound through movements, which forces the
eastbound lefts to fmd gaps. Throughout the majority of the day, the intersection operates well
and most movements are adequately accommodated. The difficulty of the southbound left
movement during the morning represents the peak concentration of AM skier arrivals. The
intersection during the PM peak operates with less impact, even though the PM peak is similar to
the AM peak, due to the free right tum that exists for vehicles exiting BCC during the PM peak
and traveling north toward the interstate. There was not a need to modify the counts on this day
as it falls on the 11 th highest winter day. In addition to the winter counts, the intersection was
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analyzed on Monday July 24th 2000 (a state holiday). An HCS analysis reveals all movements
were operating at LOS B or better during the peak hour.
The Big Cottonwood Canyon/Wasatch intersection operates with little congestion because of the
down canyon metering that occurs. This means that the winding road of the canyon cannot
provide vehicles to the intersection quickly enough to cause significant operations failure. The
free right turn and separate left and through lanes on the westbound approach can accommodate
the downhill traffic as quickly as it arrives. This implies that intersection improvements are
unnecessary unless in-canyon capacity improvements are completed. This would require
unlikely improvements such as widening SR 190 to four lanes the entire length of the Canyon.
Solitude Accesses
During the winter survey days, the AM peak hour occurred between 9:15 and 10:15 with the PM
peak hour occurring between 3:45 and 4:45. The counts indicate that the access peaks occurred
45 minutes before and after the BCC mouth access peaks indicating a 45-minute travel time
during the peak periods. The unsignalized HCM analysis showed that no difficulty in ski area
access exists during the AM peak. However, the Solitude accesses experience exiting difficulty
during the PM period. This is expected, as the AM maneuvers are right turns into the ski resort
while the PM movements are left egresses.
A recent change to the parking distribution at Solitude has exacerbated the access issues and is
presently the most significant traffic concern for the resort. The old Village lot is being
developed into an alpine village with overnight accommodations and most parking for day skiers
is being redirected to the Moonbeam lot. This action has resulted in improvements in access to
SR 190 at the Village but increased delays at the Moonbeam lot.
The February 10,2001 survey indicated that the Village lot had been reduced to two parking
areas, only one of which will remain after total build-out of the village. Actual counts in the
parking areas found that the larger (which will be eventually eliminated) had a capacity of 194
vehicles and the second (which will be permanent) could accommodate 104 vehicles. This
reduction parking capacity and traffic at the Village had improved the left turn egress from a LOS
E with an average of 36.1 seconds of delay to a LOS C with an average 23.4 seconds of delay.
Because of the reduced number of left turn vehicles that must merge with the downhill traffic
coming from Brighton, the number of queued vehicles was only observed to be five. Therefore,
the continued development of the Village has reduced congestion at this location. It is
anticipated that congestion will continue to be reduced as the Village is more fully developed.
With the increase in day skier parking in the Moonbeam lot, the delay in accessing the highway
has increased substantially. The 1997 delay to exit the Moonbeam lot on the design day was 319
seconds during the PM peak. The reallocation of parking from the Village to the Moonbeam lot
would increase the average delay to 434.9 seconds or over 7 minutes. These delays are all LOS F
and the concern is that the future projected traffic will likely double the average delays to exit.
The queue length already backs well into the parking area and restricts vehicles parked near the
access from leaving their parking spaces. This is also concerning because several of the
alternatives consider development of a bus/high occupancy vehicle lot adjacent to the Moonbeam
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access road. The ability to access SR 190 from the bus 'lot with a continuous queue of exiting
vehicles from the Moonbeam lot would be severely compromised without some intervention
allowing priority to the bus lot. As more day parking is relocated to the Moonbeam lot,
congestion will continue to worsen unless some form of mitigation is implemented. Potential
solutions include: multiple accesses from Moonbeam, a center merge lane that allows Solitude
traffic to have its own lane and merge into the downhill traffic at a higher speed thus requiring
smaller gaps in the traffic flow, an underpass allowing a grade-separated connection and/or a
signalized intersection at the Moonbeam access. These topics are discussed further in Chapter 4.

Parking
Parking in Big Cottonwood Canyon is a limiting factor in the number of skiers that can be
accommodated at BCC ski areas. The Wasatch-Cache National Forest Land and Resource
Management Plan states that parking for the ski resorts should be limited to the existing area and
no expansion of National Forest System lands should occur except for the replacement of parking
lost to implementing mass transit facilities. The Salt Lake County Master Plan establishes
similar guidelines on private lands, although this plan is somewhat less restrictive than the Forest
Plan.
However, there are no fixed limits on the number of vehicles that can be parked in designated
parking lots or along the roadside. The 1999 Brighton EIS estimated a parking capacity at the
main 6.9-acre Brighton parking lot of 1,090 vehicles and capacity at the Solitude parking lots
totaling 8.7 acres and 1,375 vehicles. This was based on an aerial assessment of the available
parking (1996-97). Based on the current level of development at the Village area, existing
parking .is estimated at approximately 3.77 acres ofparking in the Village area and 5.19 acres in
the Moonbeam lot for total of 8.96 acres for skier parking. The 3. 77 acres of Village parking is
comprised of the 1.08 acres for lots A and B, and 2.1 acres of the main parking area that is
scheduled for construction, and approximately 0.59 acres in underground parking. This reflects
the existing parking condition and differs from the No Action condition.
The Forest Service has provided information indicating that the pre- Village development (1994)
parking areafor Solitude was 11.49 acres (acreage includes roads and circulation space within
the parking lots as well as actual parking space). The pre- Village development parking acreage
is used in Chapter 4 for comparing the effects of the various alternatives on parking capacity. A
commonly used standard for estimating parking area capacity is 140 cars per acre. Parking lot
attendants can improve parking efficiency and maximize utilization of available parking space,
achieving a parking density of approximately 158 cars per acre. If the 158 value is applied to
8.96 acres, then Solitude's parking capacity is estimated at 1,416 vehicles, compared to the
11.49 acres and 1,815 vehicles that were available for skier parking prior to development of the
Village (1994).
Observation of other vehicles parked in BCC includes vehicle counts at Spruces campground, the
sledding area just uphill from Spruce's and all vehicles parked along the roadside. These other
BCC parking areas were highest at 2:00 PM on the winter survey day with 130 vehicles parked in
camp ar:eas and along the roadside.
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Historic parking information was unavailable from either ski area, but on the February 1, 1997
survey date when the Canyon was operating at 90th skier percentile, the parking facilities
appeared to be at approximately 750/0 capacity. Table 3-14 includes the ski area parking lot
counts made throughout the February 1, 1997 survey date. The results show that Solitude was
operating at 51 % of its theoretical parking capacity (933 spaces utilized out of 1,815 spaces
available).

Table 3-14

u'pper B'12 C 0 ttonwoodC anyon P ar ki ng C ount s t or F eb ruary 1, 1997
8:00AM 10:00 AM 12:00 PM 2:00 PM 5:00PM
Time
Brighton

Solitude
Access #1
Access #2

Store
Silver Lake
Visitors Center
Main

41
2

62
22

61
33

57
34

41
17

23

608

919

1070

791

Moonbeam
Upper Lodge
Lower Village
Total

9
3
42

408
16
258

566
71
317

547
90
296

15
54
69

120

1374

1967

2094

987

F or a summer comparison, total canyon parking counts were taken on Saturday the 5th of August
2000 at 1:00 PM. Parking totals for roadside parking, hike and camp areas were 263, which is
133 more than that of the winter survey date for roadside vehicles. The Forest Service reported
that on an average weekend, the canyon receives over 500 campers (with advanced reservations),
based on canyon campground capacity. The Solitude lots had approximately 43 total cars, and
the Brighton lots, including the XlC center had approximately 118 cars. Both facilities were
under capacity, which is to be expected, as the areas are predominately winter activity areas.
Parking capacities are not always achievable due to snow removal, snow storage and maximum
parking efficiency challenges. Solitude and Brighton employ full-time parking attendants in
order to achieve the highest efficiency in parking. However, this efficiency is subject to many
other variables including driver cooperation. These capacity estimates are approximations and
do not necessarily reflect the actual number of vehicles counted on anyone day nor should they
be construed to represent maximum or minimum values to which the ski areas should be bound.

Non-Day Skier Traffic
Winter traffic in BCC consists of many types of recreational traffic in addition to alpine skiers.
Backcountry and cross-country skiing have gained considerable popularity in the area.
Backcountry snowboarding has become popular with local snowboarders, especially early or late
in the season. Other traffic in BCC consists of ski area employees, service and delivery vehicles,
Canyon residents and cabin owners, sightseers, inner-tubing recreationists and non-skiing
visitors. The historic trend of Big Cottonwood Canyon winter seasonal traffic and BCC average
daily skiers indicates that winter traffic increased at 4% up until the 1995/1996 season.
However, from the 1994/1995 season to the 1999/2000 ski season winter, daily traffic decreased
at a rate of -0.10/0. While average daily Canyon skiers grew at a rate of 5.7% up to the 199411995
season, since then it has been decreasing at a rate of -3.30/0. The number of skiers for a given
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traffic level can vary substantially. While the trend of "more skiers means more cars" is
generally valid, the actual skier numbers to cars on any given day is influenced by many factors.
The counts of vehicles parked on the roadside and in the recreation parking areas on the survey
day indicated that at 2:00 PM, the non-ski area parked vehicles were approximately 6% of the
vehicles parked at the ski areas. However, a comparison of lift ticket sales and traffic volumes
for the survey day indicated that far more than 6% of the traffic on that day was generated by
people who did not purchase ski area lift tickets. While it is noted that not all vehicles traveling
up the Canyon are skiers buying lift tickets, the majority of the traffic during peak times is related
to the ski area. If it were not related to the ski area opening and closing, then from a traffic
perspective, one would' expect to see a more dispersed traffic pattern throughout the day, similar
to what is seen for summer travel patterns where the peak periods are not as defined by spikes in
the temporal flow profile.

Night Skiing
While night skiing does create traffic, the traffic generated is in the opposite direction of the peak
congested traffic. During the peak hour, the night skiing traffic is traveling uphill. Night skiing
could negatively impact the Solitude accesses if it were to grow and generate sufficient uphill
traffic to interfere with the left turns out of the Solitude accesses. However, no observation of
this is present. Night skiing also can benefit traffic by not producing as much downhill traffic
from Brighton because some of the day skiers continue skiing during the night and do not
contribute to the downhill traffic during the peak hour.

Accident History
Accident rates in BCC are an important indicator of roadway performance. The statewide
accident rates from 1991 to 1999 remained relatively level at about 2 accidents per million
vehicle-miles of travel. From 1991 to 1995, the SR 190 rate was approximately 1000/0 higher
than the statewide average for rural arterials. However, the comparison may not be completely
accurate because the canyon terrain is not accounted for in roadway classification. A
mountainous terrain is often icy, snow-packed, and very curvy; thus, a higher accident rate is
expected in BCC than in other rural arterials statewide. Smce 1995, the SR 190 rate has
decreased relative to the state rate, being only 600/0 higher than the state average. The number of
accidents supports this fact with the past 3 years (1997-1999) having 121 fewer accidents than
the three years from 1994 to 1996.
State Road 190 is classified as a rural minor arterial from milepost 1.83 to 19.93 according to Mr.
Eric Cheng of UDOT. The highest concentrations of accident rates occur between mile markers
three and four. Eighteen% of all accidents between 1991 and 1999 occurred along this section of
road. This area includes the Birches Picnic Ground and Ledgemere Picnic Ground. If the
accidents were evenly distributed along the road, an estimated 5.5% of the accidents would occur
between each mile segment of roadway. Consequently, roadside parking for these picnic areas
may cause congestion and!or confusion. Perhaps due to the multiple picnic grounds along this
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stretch of road along with the frequency of sharp curves, accidents tend to be most concentrated
in this area. These types of areas with high accident rates are considered "Hot Spots."
Also considered an accident "hot spot" is the location at approximately mile marker 6.
Fourteen% of all accidents between 1991 and 1999 occurred along this portion of roadway. This
area is commonly known as the "S-Curve" which forces travelers to sharply turn around two
relatively small radius curves, one immediately after the other. Vehicles traveling through the
curve at higher than recommended speeds and the grades of the curve making the area more
hazardous, compound this problem.
Another "Hot Spot" is between mile markers 4 and 5. Thirteen% of all accidents between 1991
and 1999 occurred along this portion of roadway. This area includes accesses to Storm Mountain
Picnic Ground and Maxfield Lodge, both of which are potential high generators of traffic. Also
in this area is a sharp turn through high rock walls followed by a narrow concrete bridge.
A summary of the accidents by milepost location is shown in Table 3 -15 for 1991 through 1999
accident data. The data is divided into summer and winter accidents. If the accidents occurred
randomly along the road, an expected 7% for each mile interval would be anticipated. The
results support the hot-spot discussion above and also indicate that accidents are twice as likely
to occur in the winter than summer months. This is expected due to the winter snow conditions,
which frequently exist in the Canyon.

Table 3-15
A CCI°den t s f rom 1991 t 0 1999 b'Y Mil epost ~or BO19 C 0 tt onwoo dC anyon
MP Summer Winter Total Summer Winter
Total
Hot-spot
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-11
11-12
12-13
13-14
14-15
15-16
Total

36
46
30
14
36
10
9
23
25
8
15
14
31
16
313

44
130
101
23
102
24
26
50
13
12
23
13
55
33
649

80
176
131
37
138
34
35
73
38
20
38
27
86
49
962

(0/0)
4
5
3
1
4
1
1
2
3
1
2
1
3
2
33

(%)
5
14
11

2
11

2
3
5
1
1
2
1
6
3
67

(%)
8.3
18.3
13.6
3.8
14.3
3.5
3.6
7.6
4.0
2.1
4.0
2.8
8.9
5.1
100

**
**
**

Source: UDOT Big Cottonwood Canyon Accident History Data.

When the 1991 through 1999 accident data is assessed by hour of the day, the results indicate that
the PM peak is the time of most incidents. Further, a breakdown of the accident by AM and PM
periods for the summer and winter shows 23% of the accidents occurred during a winter PM
peak period. The peak three hours for the AM and peak three hours for the PM were used to
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assess the periods. This seems reasonable, as this is the time of increased conflict movements
fromvehicles entering a heavy traffic stream. Table 3-16 shows the accident rate by time of day
for the 1991 through 1999 accidents. Again, the data is divided into summer and winter.
Table 3-16
A CCI°dent s f rom 1991 t 0 1999 b.y TOImeo f D ay ~or BO12 C 0 ttonwoo dC anyon
Time
0-1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
8-9
9-10
10-11
11-12
12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24
Total
AM (3 hrs)
PM (3hrs)

Summer
12
13
4
13
1
4
2
7
11
6
11
8
9
13
14
14
16
30
19
20
23
21
37
23
331
Summer
3%
7%

Winter
12
7
6
2
3
3
7
15
19
32
43
33
31
36
47
61
87
83
18
22
36
42
27
19
691
Winter
11%
23%

Total
24
20
10
15
4
7
9
22
30
36
54
41
40
49
61
75
103
113
37
42
59
63
64
42
1022

0/0

of Total
2
2
1
1
0
1
1
2
3
4
5
4
4
5
6
7
10
11
4
4
6
6
6
4
100

.-

Source: UDOT Big Cottonwood Canyon Accident History Data

The data indicate that the majority of the accidents occur during the winter evening period from 2
to 7 PM with a secondary time from 8 to 10 PM. The worst time period is clearly from 3 to 6
PM where 23 % of all accidents occurred. This may be attributable to a number of factors such as
increased driving speeds when peak afternoon traffic congestion has subsided, over driving the
headlight beam or re-freezing of road moisture after nightfall.
Traffic Summary

Having completed the historical and existing analysis of traffic, transit, parking, park-and-ride
usage and accidents in Big Cottonwood Canyon, the following summarizes the analysis results:
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•
•
•

•
•
•
•

•

•

•

Overall traffic in the Canyon has leveled off in the past five years.
Winter traffic has decreased slightly while summer has increased slightly, but for
practical purposes, average daily traffic has remained constant.
The peak hours and days have remained unchanged since the 1994/95 levels and the
number of hours where the roadway is operating at a LOS F is lower the past five years
than in 1995.
AM and PM peak periods in the winter have improved the LOS level in 1999 compared
with 1995 as a result of the decrease in average daily winter traffic.
Average peak hour summer LOS has decreased between 1995 and 1999 as a result of the
increase in average summer traffic.
UTA ridership has remained relatively constant as a function of the percentage of skier
visits each year, indicating a continued successful transit program.
The park-and-rides have been so successful that they are undersized for peak skier-day
transit demand. The transit ridership would benefit from new park-and-ride locations.
New locations that are somewhat remote from Canyon mouth would not be as effective as
increasing the size of the existing park-and-ride lot, but ridership education on the new
facilities could improve the remote locations' usage.
Solitude has rarely experienced parking capacity constraints in the past. However, exiting
the Solitude area is highly congested and difficult, as Solitude vehicles must fmd gaps in
the downhill traffic from Brighton. Solitude is shifting day skier parking from the Village
lot to the Moonbeam lot as it develops more overnight accommodations in the Village
area, which has reduced congestion at the Village access area.
As more day skiers park at Moonbeam, egress will become ever more difficult unless
access mitigation is incorporated. This will be a point of emphasis in the Chapter 4
mitigation discussion.
The accident analysis indicates that the number of accidents in BCC has decreased 33%
from an average of 123 per year from 1994 to 1996 to 83 per year from 1997 to 1999.
The accident temporal and spatial analysis did indicate that the winter PM peak was the
time when lout of every 4 accidents was likely to occur. The S-curve and other locations
of geometric constraint or where higher volume accesses are located are, as expected,
accident "hot-spots."

Current travel time in the PM peak is approximately 28 minutes from Solitude to Wasatch
Boulevard at the mouth of the Canyon. There are three bottlenecks along the route. One is from
Silverfork Drive to the Spruces campground where it takes almost 8 minutes travelling at 10
miles per hour (mph). The "S-curve" reduces travel speeds to below 20 mph but little queue
forms and the reduction is more related to roadway geometry than congestion. In the Storm
Mountain area, the speeds once again reduce to 20 mph across the bridge and around the rock
outcrop. Traffic is often stopped by the bridge crossing due to the sudden reduction in speed
required by downhill traffic. These travel times and congestion points in the canyon do not
account for the difficulty in accessing SR 190 from the Solitude accesses. While the Village
access has become easier with the reduction of day parking availability, the Moonbeam access
has become more congested. It should be noted that while the reduction of congestion at the
Solitude accesses will be a focus of the transportation analysis in Chapter 4, the overall
congestion in the Canyon is expected to increase. The ski area congestion is presently metering
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flow down the canyon to some extent and relieving that congestion would likely increase
congestion at the SR 190 bottlenecks.

3.4.3

Socio-economics

On-site and off-site issues related to growth and development at Solitude Mountain Resort were
identified through the scoping process and are the focus of the socioeconomic analysis. This
section summarizes current socioeconomic data relevant to the proposed Solitude MDP Update
(USDA-FS 1995a), including housing and population, demographic trends, economic
considerations, lifestyles and attitudes, and community services.
Big Cottonwood Canyon and, to a lesser extent, Salt Lake County (including Salt Lake City) and
the State of Utah, comprise the potential impact area with respect to socioeconomic effects.
Other related effects regarding visual quality, transportation, and recreation experience are
discussed under separate sections.
3.4.3.1

Housing and Population

Big Cottonwood Canyon

Big Cottonwood Canyon (BCC) is one of seven major canyons along the eastern side of the Salt
Lake Valley and the Wasatch Mountains. BCC is comprised of approximately 32,000 acres of
land, approximately 780/0 of which is owned and managed by the U.S. Forest Service. The
approximately 6,900 acres of privately owned land is located primarily toward ridgelines at
higher elevations, and in residential areas off the canyon road near Reynolds Flat, Silver Fork,
and Brighton.
Historically, residences in BCC were typically small, seasonal, rustic cabin-type dwellings with
vaulted toilet facilities. The completion of the BCC sewer line in 1989 sponsored development
of year-round residences by making more contemporary development possible, both private and
commercial. However, a 1991 ordinance restricting sales of excess water from Salt Lake City's
Watershed Canyons, including BCC, effectively limits development to properties which had
acquired water rights prior to the ordinance.
According to Salt Lake County Public Works Planning Division, BCC averaged five new
dwellings per year from 1990 through 1997. Based on Salt Lake County Assessor's records as of
January 1998, there are 682 private single-family dwellings in BCC. Of these, 127 (190/0) are
primary residences, with the remaining 555 (81 %) listed as secondary residences. Applying the
1998 statewide average of 3.06 persons per household l to the 127 primary residences suggests a
BCC resident population approximating 388 people.
The Village at Solitude has been approved by Salt Lake County for a total of 560 bedrooms and
associated commercial and support facilities. As of January 2001 , housing and/or lodging
development within the Village was approximately 55% complete or in process. While the
1

State of Utah, Governor's Office of Planning and Budget, 2000 Economic Report to the Governor
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majority of units within the Village are vacation and/or residential condominiums sold to private
owners, many of these units typically are included in rental pools to provide overnight guest
accommodations.

Salt Lake County and the State of Utah
The Utah Population Estimates Committee estimated the population of Salt Lake County at over
843,000 in 1999, representing 39.7% of the statewide population, making Salt Lake the most
populous county in Utah. The entire resident county population lives within a one-hour drive of
Solitude Mountain Resort and BCC. The county population grew by a total of 16.50/0 from 1980
to 1990, to over 728,000 residents. The 1999 population count represents an increase of 15.8%
over the 1990 total. Population estimates for the county and state from 1990 through 1999 are
presented in Table 3-17.

1990

1991

Table 3-17
P opuIa ti on E sti rnat es 1990-1999
1992
1993
1994
1995
1996

1997

1998

1999

728,164
747, 109
765,516
777,655
791 ,788
806,280
818,860
830,627
837,860
843,271
Salt
Lake
County
State of 1,729, 154 1,775,398 1,821 ,942 1,866,210 1,915,604 1,959,350 2,002,401 2,048,753 2,082,502 2,121 ,053
Utah
Source: Utah PopulatIon Estunates Conuruttee

By the year 2010, the Governor's Office of Planning and Budget (GOPB) projects approximately
1,028,500 residents will live in Salt Lake County, an increase of 22% over the 1999 population
estimate. The population of the entire Wasatch Front is projected to top 1.6 million by 2010.
GOPB projections average an annual growth rate of 1.74% for Salt Lake County from 1990 to
2020. This growth rate is slower than that projected statewide for Utah (at 2.06%), but twice as
rapid as that projected for the U.S. overall (0.86%).
The racial makeup of the populations of Salt Lake County and the State of Utah is relatively
homogenous, predominantly White non-Hispanic. Table 3-18 presents the racial mix and ethnic
origin of the populations, as a percentage of total population, based on 1998 figures from the
U.S. Bureau of the Census, Population Estimates Program.

Table 3-18
Salt Lake County and State of Utah Racial Makeup and Ethnic Origin - 1998
(as a % of total population)
White
Black
American Indian
Asian, Pacific Islander
Hispanic·

County
94.2%
1.1 %
0.9%
3.7%
8.5%

State
95.1%
0.9%
1.4%
2.5 %
6.8%

Source: GOPB 2000 Econorruc Report to the Governor
'The Hispanic category describes ethnic origin. Some members of each racial category are included in "Hispanic".
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According to the GaPB 2000 Economic Report to the Governor, in comparison to national
averages the Utah State population is younger, relatively small, and growing more rapidly. The
state population reportedly also lives longer, has larger household sizes, and is more urban than
national averages. Throughout the past decade, over half of the population growth has been
concentrated in metropolitan areas along the Wasatch Front in Salt Lake, Utah, Davis, and Weber
Counties.
The GaPB 2000 Economic Report to the Governor also reports that Utah has experienced annual
net in-migration throughout the 1990s, following seven consecutive years of out-migration from
1984 through 1990. The state population averaged a net migration increase of 14,300 persons
per year from 1991 through 1999. However, net in-migration has slowed significantly over the
past two years, averaging only 3,012 in 1998 and 1999, as compared to 17,500 persons annually
during the prior seven-year period. Natural increase accounted for 880/0 of Utah's population
growth from 1998 to 1999, while net in-migration accounted for 120/0. Utah's fertility rate,
which was 2.68 children per woman of child-bearing age in 1999, has consistently run roughly
0.5 children higher than the national average in the 1990s, although the gap has narrowed in
recent years.
As previously noted, Utah's population is relatively young compared to the U.S. overall, with a
median age of27.5 years in 1999, as compared to a national median age of35.5 years.
Projections by the GaPB suggest that Utah will maintain this unique structure, although there
should be a tendency to converge with the national average. The median age of Utah's
population will increase over the projection period (1990-2020), similar to that of the nation, as
the baby boom generation continues to age. In 2020, Utah's median age is projected to increase
to 30.2, while the national median age is projected to be 38.1.
The median age trend of the population overall applies to the skier population as well. At the
national level, the 40-64 age group ("baby boomers") is the largest and fastest growing segment
of the U.S. population. This age group also represents the highest average individual skier visit
frequency and the largest number of vacation property buyers. In Utah, the GaPB projects that
between 1990 and 2020, the baby boom generation as a percentage of the total will grow by
approximately 60/0. Coincident with the baby boom generation is the parallel growth of their
offspring - ages 18 and under ("echo boomers") - forecast to grow at twice the rate of the overall
population through 2010. Echo boomers are, or soon will be, in their teenage years, the prime
entry age for skiing, snowboarding, and other winter sports activities. The total number of
people in each group will continue to increase as total population continues to grow, although
younger age groups (5-17 and 18-29) will decrease by approximately 4 and 2%) of the total
population, respectively, and the 30-39 age group will decrease by 2%.
While it is difficult to generalize about such a large group of people, many urban/suburban
dwellers engage in winter and summer outdoor recreation in the mountains on the east side of the
valley. The ability to sightsee, camp, hike, rock-climb, and ski in such close proximity makes
Salt Lake City unique for a U.S. metropolitan area of its size. Such recreational opportunities
contribute to continuing population growth in Utah. Crowding of recreation areas and roadways
leading to these settings is in part a consequence of continued growth, and is increasingly a
concern that may affect the quality of the experience for users.
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3.4.3.2

Economic Considerations

Salt Lake County and the State of Utah
Economic conditions in Salt Lake County and the State of Utah have mirrored the strong growth
trends exhibited at the national and regional levels for the last half of the 1990s. Utah' s economy
continues to be strong, although leading economic indicators are moderating and the economy
appears to be heading toward more typical rates of growth. The 2000 Economic Report to the
Governor included the information presented in the tables below, citing the sources indicated
below each table.
Unemployment rates in 1999 were unchanged from 1998, at 3.80/0 for the state and 3.40/0 for the
county, as job growth absorbed increases in the respective labor forces driven by population
growth. Unprecedented job growth in the mid-1990s led to a labor shortage that peaked in 1997
with unemployment rates of 3.1 % for the state and 2.7% for the county. Labor force and
unemployment figures over the past five years for Salt Lake County and the State of Utah are
compared in Table 3-19.

Table 3-19
L a b or F orce an dU nemp.Ioyment R ates 1995-1999
1995
1996
1997
1998
Salt Lake County
Labor Force
Unemployment

1999

442,229

450,760

465,438

469,213

476,322

3.0%

3.0%

2.7%

3.4%

3.4%

986,600

1,008,400

1,040,000

1,062,700

1,081 ,000

3.6%

3.5%

3.1%

3.8%

3.8%

Utah
Labor Force
Unemployment

Source: Utah Department of Workforce ServIces

Utah's rate of job growth slowed for the fifth consecutive year in 1999; however, the state is still
ranked the sixth in the nation in terms of job creation. Annual statewide figures for new jobs,
total jobs, and the percentage growth in jobs during the 1990s is presented in Table 3-20.

Table 3-20
Ut a hAn nuaINew Jb
0 s, TtlJb
oa o s, an dP ercen t age 0 f J 0 b G ro wth 1990 1999
' 1996
1990
1991
1992
1993
1994
1995
1997
1998
1999
32,385
21 ,485
23 ,488
41 ,129
49,895
48,260
46,297
39,816
29,461
26,540
New Jobs
Total Jobs 723,629 745, 114 768,602 809,731 859,626 907,886 954, 183 993 ,999 1,023 ,480 1,050,000
5.4
4.7
3.0
3.2
6.2
5.6
4.2
3.0
2.6
5.1
0/0 Change

-

Source: Utah Department of Workforce ServIces

Industrial diversity is a factor behind Utah's economic prosperity. The construction and service
industries continue to be Utah' s major catalysts for job growth, as a construction boom is in its
ninth year and the total value of permitted construction in 1999 was at an all-time high. The
construction sector became the fifth-largest sector of statewide employment in 1995, surpassing
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the transportation, communications, and utilities sector; construction had surpassed the finance,
insurance and real estate sector in 1994. Employment by industry is depicted in Table 3-21 for
the top five sectors in the state.

Table 3-21
t b'y Sect or; C urrent T op F'lve I n d ustrles;
'
1990-1999
Ut a hE mpJoymen
I
1992
1993
1994
1995
1990
1991
1996
1997
1998
Services
Trade
Government
Manufacturing
Construction

25.0%
23.8%
20.8%
14.8%
3.8%

25.3%
24.0%
20.7%
14.2%
4.2%

25.6%
24.0%
20.4%
13.8%
4.5%

26.2%
23.6%
19.7%
13.6%
4.9%

26.1%
23.9%
18.8%
13.6%
5.6%

26.2%
24.2%
18.0%
13.6%
6.0%

26.8%
24.1%
17.4%
13.5%
6.3%

27.1%
24.0%
17.3%
13.4%
6.5%

27.4%
23.8%
17.2%
13.0%
6.7%

1999
27.8%
23 .7%
17.2%
12.6%
7.0%

Source: Utah Department of Workforce SefVlces

Utah's per capita income has increased as some employers have reacted to a fully employed
economy by paying employees more. During 1999, wage increases in Utah represented the fifth
consecutive year that average wage increases in Utah outpaced inflation. Selected 1998 wage
information is presented in Table 3-22 for the State of Utah and Salt Lake County.

Table 3-22
A verage A nnuaIEmpJoymen
I
t an dWages b~y Sect or, 1998
State of U tab
Salt Lake County

1998

0/0

Services
Trade
Government
Manufacturing'
Construction

of Empl
27.4
23.8
17.2
13.0
6.7

Avg. Wage
$24,632
$19,851
$27,508
$32,385
$27,209

0/0

of Empl
28.0
24.2
14.4
11.2
6.3

Avg. Wage
$27,042
$23,684
$29,645
$33,580
$30,372

Source: Utah Department of Workforce Services

It should be noted that transportation, communications, and utilities is the fifth-largest sector in
Salt Lake County in terms of total employment, at 7.9%, with an average wage of$35,893; this
sector is the sixth-largest statewide, at 5.70/0 of employment and $35,376 average wage. As
illustrated in Table 3-22, wages at the county level average roughly 4 to 20% higher than wages
at the state level.

Tourism and Utah's Ski Industry
Tourism business increased in Utah by approximately 20/0 between 1998 and 1999. An estimated
18.2 million non-resident tourists visited Utah in 1999, spending an estimated $4.2 billion and
generating $336 million in state and local tax revenues. Growth in visitor spending has outpaced
growth in visitor arrivals over the past several years. Travel and tourism-related industries
account for approximately 119,500 jobs statewide. Table 3-23 illustrates the estimated impact of
travel spending on state and local taxes.
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Table 3-23
State and Local Taxes Generated by Travel Spending 1993-1999
(in millions)
1997
1994
1993
1995
1996
1998
1999
State
Local

$192
$68

$198
$70
..

$210
$74

$225
$79

$237
$83

$243
$85

$249
$87

Source: Utah State Tax COmrruSSlOo

Skiing is an important component of the state tourism industry. Non-resident skiers, with
average stays of 4.3 nights and daily expenses of$273, up 21 % from 1996-97, continue to
contribute significantly to the state's economic equation (Wikstrom Economic & Planning
Consultants; Wikstrom 2000). Wikstrom reports that the proportion of Utah resident skier visits
has increased to 48% of the total, up 2% over the last three years; residents represented an
estimated 40% of skier visits in 1990-91. Utah resident skiers spent an average of $665 on skiing
and ski-related equipment and about $64 on lift passes, rentals, lessons, and food and beverages
in 1999-00. On the whole, total spending by ski visitors in Utah during 1999-00 reached
approximately $740 million, plus an additional approximately $87 million on airfare.
Significant investment in ski area infrastructure has occurred over the past several years, largely
due to on-going improvements in the Park City area (Park City Mountain Resort, Deer Valley
Resort, and The Canyons) and Snowbasin. The 2000 Economic Report to the Governor reports
an estimated $50 million statewide ski area investment in infrastructure, access and amenities in
preparation for the 2002 Winter Olympic Games. The Games are expected to provide a $2.8
billion boost to the state economy, according to the GOPB. While no Olympic venues are
located in Big Cottonwood Canyon, growth in employment opportunities and tourism is an
expected economic impact of the publicity and exposure generated by the Olympics.
Solitude Mountain Resort

Business Philosophy - In order to overcome prior problems of image, antiquated equipment, and
physical facilities, Solitude has undertaken comprehensive planning and invested over $15
million for ski operations and infrastructure (non-real estate) over the last decade. Past and
ongoing improvements at Solitude have concentrated on improving skier circulation, providing
additional beginner terrain, and upgrading mountain and base area facilities to meet increased
demand and expectations of current and future visitors.
Through past and present master planning processes, Solitude has striven to achieve a
comfortable balance of mountain capacity and base area facilities, without straining the
capacities of the natural setting. Solitude's goal is to continue providing opportunities that
enhance total experience, during both summer and winter, for families of Salt Lake Valley and
visitors to Utah in an intimate, friendly, human-scale, family-oriented resort, while attaining
stability and profitability.
Economic Viability - Solitude has struggled economically at various times since its inception in
1957. The resort closed in 1974 due to fmancial problems and did not reopen until 1977.
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However, in recent years, revenue and operating profit (earnings before interest payments, taxes,
depreciation, and amortization) in ski operations have improved.
Solitude's skier visits over the past 14 years have fluctuated between 156,000 and 210,000. Like
Utah as a whole, Solitude had a down year in 1999/00, declining 12.6% in visitation from
1998/99. Solitude's market share in the state dropped from approximately 80/0 to 5.90/0 over the
same time period. (see Section 3.4.5.3 for detailed discussions on skier visitation and market
share trends.)
Upgrades and improvements are viewed by Solitude as critical to remain competitive, especially
in light of trends in the ·ski industry in which resorts that have invested capital in improvements
and expansions generally have improved utilization and revenues. For example, within Utah:
Brighton Ski Resort (located three miles from Solitude) has experienced an average annual
growth rate of approximately 6% in skier visits since significant upgrading took place as part of
its Master Development Plan Update in 1991 (compared to -1.5% average annual growth for
Solitude); Park City area ski resorts (Park City Mountain Resort, Deer Valley Resort, and The
Canyons) have all invested heavily in expanded terrain and upgraded lifts and facilities over the
last few years in order to compete for market share; Snowbasin Ski Resort, site of the 2002
Winter Olympic downhill race, is currently undergoing a massive upgrade and expansion of its
mountain and base facilities, as well as a substantial four-season resort real estate development.
Similar types of expansions, upgrades, and improvements have driven ski area development in
the highly competitive Colorado ski market. With the current trend of non-resident skiers
accounting for approximately 520/0 of all Utah ski visits, Utah resorts are, in a large degree,
making improvements and upgrades to compete with Colorado and the rest of the nation for the
highly discriminating destination ski market.
Ski resorts in Utah are also following a national trend to develop four-season resort recreation
opportunities as another means of generating more consistent revenue and minimizing the
financial risks of seasonal cash flow cycles. Real estate developments comparable to the Village
at Solitude, in conjunction with summer recreation programming, have proven to be an
economically viable complement to the winter amenities at many destination-oriented resorts.
Resort Employment and Payments - Solitude currently employs approximately 80 year-round
staff and 400 seasonal employees, consisting mainly of young adults. Both year-round and
seasonal employment opportunities are expected to increase with the development of additional
overnight accommodation (a total of 560 bedrooms will be built upon completion) and support
facilities (including commercial areas) associated with the ongoing Village at Solitude
development.
Payroll and benefit payments to Solitude Resort employees totaled approximately $3.5 million
during the 1999/2000 season, including ski operations, real estate management, and lodging
operations at the Inn at Solitude. In addition, Solitude paid $289,000 in personal and real
property taxes.
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3.4.3.3

Life Styles and Attitudes

Big Cottonwood Canyon, like many of the Wasatch Front canyons, has a rich and colorful
history, which has, over time, contributed to the ongoing defInition of the Canyon's character. Its
early growth and development consisted mainly of mining, timber milling, and their support
communities. As the mining industry faded and much of the area became deforested, these uses
and communities were replaced by adventurous recreation opportunities in upper BCC. The
earliest recorded skiing in the Canyon took place in 1915 and the fIrst skiing facility in the
Canyon was constructed at Brighton in 1938, three years after a similar facility was constructed
at Alta, in Little Cottonwood Canyon.
Since the early years of recreational use in BCC, the Canyon has served primarily as a day-use
summer and winter area for residents of Salt Lake County. Developments in the Canyon have
traditionally been characterized as scattered rustic cabins and single-family residences, except for
buildings associated with the ski resorts. These-types of modest development and local-use
orientation have helped create and maintain the unique recreational opportunities in BCC based
on the natural environment.

Quality of Life
During scoping, concerns were expressed about how development at Solitude, in combination
with development in BCC, and to a lesser degree, growth and development in Salt Lake County,
might affect the quality of life for Canyon residents and users. Most of these concerns are
subjective, and thus, diffIcult to assess.
Quality of life means different things to different people. It encompasses community and canyon
character, which is a measure of the area's appeal represented by the relationship between the
natural and built environment. Quality of life also incorporates other aspects of the Canyon
experience, including land use, public facilities, aesthetics (visual quality and images), historical
and cultural heritage, and recreation opportunities, expectations, and experiences.
Effects of proposed development, similar to quality of life, are measured differently by different
people who apply different costs and benefIts associated with visiting, working, or residing in
BCC. For the Canyon's year-round permanent residents, the off-peak spring and fall seasons,
when Canyon use is lowest, may be most enjoyable. Local residents may prefer off-peak periods
to the major holiday and peak weekend periods. Others may prefer the summers and avoid the
Canyon altogether in the winter.
It is safe to say that the Canyon and surrounding communities offer a high quality of life, which
holds a strong appeal to the diverse groups who reside or visit there. It is also true that the worst
days, in terms of quality of life, occur when too many of these groups converge at once. Peak
days, which occur in winter and summer, stress the system and make everything - traffIc,
parking, sightseeing, and recreation - less enjoyable. These peaks are predictable, and to some
degree controllable.
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Attitudes
Significant importance is attached to the Wasatch Mountain canyons by residents of the Salt
Lake Valley and surrounding areas. The interest in management and use of the canyons is
evidenced by public involvement in Forest Service and other agency management decisions and
practices in the canyons. A 1988 survey conducted for the Salt Lake City Department of Public
Utilities showed that drinking water was considered the most significant benefit of the canyons,
and over 900/0 of respondents supported some restrictions on use in the canyons to protect
drinking water supplies. Ninety-five% of the respondents also felt that the natural appearance of
the canyons is very important.
The preparation and adoption ·ofthe Wasatch-Cache National Forest Resource and Land
Management Plan (1985) and the Salt Lake County Canyons Master Plan (1987) were heavily
influenced by public involvement and attitudes. Both plans, in response to public attitudes and
opinions, promoted balanced goals designed to provide diverse recreation opportunities for
public enjoyment within the constraints of the limited geographic setting and the capacities of the
natural environment, without significantly impacting the quality of canyon resources or the
quality of canyon experiences. Public scoping comments on recent ski area-related proposals in
the canyons demonstrate that the policies established in the two plans are still valued and
deviation from those policies is an issue for some respondents.
Increased growth and development in Salt Lake County and BCC have led to increased use and
user conflicts in the Canyon. As noted earlier, different people have different views on issues
pertaining to growth, development, and Canyon management direction and policy. Some feel
that the integrity of the Canyon community and character are threatened, and often feel powerless
to change this in the face of the surrounding growth and development. Others view growth and
development in the canyons as positive and needed to provide access and enjoyment, support the
local economy, and provide economic and recreation opportunities to meet the growing demand.
These diverse attitudes are shared by Salt Lake County residents, as well as by BCC residents.
Many of BCC' s residents reside in small, scattered mountain residential communities that are
located adjacent to or within ski area boundaries. Residents in these communities are often
affected by actions occurring at the ski resorts. Past actions by ski resorts have likely had
positive and negative impacts on the surrounding communities, depending upon one's point of
view. Generally viewed, positive effects have included increasing property values, year-round
access, and sewer hook-ups (improved sanitation and water quality conditions), while negatively
viewed effects include perceived loss of solitude, increased traffic and noise, and potential
increased trespass and crime.

3.4.3.4

Community Services

Emergency Services
Police - Solitude and all of BCC are part of Salt Lake County and receive police services,
including search and rescue, from the Salt Lake County Sheriff s Department. There are
currently 15 County Sheriffs assigned to the Canyon Patrol responsible for Mill Creek and Big
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and Little Cottonwood Canyons. The Sheriff's Department maintains satellite offices at Brighto~
during the winter and Solitude year-round. As use has increased in the canyons, work loads and
response times have increased. During peak-use periods and periods of high intensity snowfall,
police resources are often stretched thin and lower priority duties, such as parking enforcement in
the canyons, are often ignored; however, five to eight Deputies from the Special Operations
Divisions will now be assisting the Sheriff's Department during these periods. 2 With the
additional staff, the Sheriff's Department will be able to fulfill its responsibilities more
effectively. In addition, the Department is currently working to improve the information sources
for updating road and weather conditions in the canyons. The areas of focus include message
boards, a Sheriff's telephone hot-line, and the Department of Transportation's (DOT) web page.
Fire Protection - Salt Lake County provides structural fire protection for all of Big Cottonwood
Canyon. The fire station closest to Solitude Resort is located at the Brighton Circle,
approximately 3 miles up the canyon; it is a volunteer station staffed by Big Cottonwood Canyon
residents. The closest full-time, professionally staffed County fire station is the Cottonwood
Station, located approximately 15 miles from Solitude with a response time of at least 30
minutes. The Cottonwood Station is also the closest paramedic response unit, although the
County Sheriff's Canyon Patrol provides initial response service. The Salt Lake County Fire
Marshal' s office has indicated that a full-time, professionally staffed County fire station located
somewhere in upper Big Cottonwood Canyon is a requirement prior to permitting new
development beyond what the County has approved in Solitude's Phase II plan.
Medical Services - Big Cottonwood Canyon, due to the amount of vehicular and recreational use
it receives, is the site of numerous accidents and serious injuries. Emergency response times for
ambulatory services can be long, and can be affected by inclement weather and treacherous road
conditions. It is not uncommon for emergency helicopter evacuations to occur during all seasons
for vehicle accidents as well as skier, hiker and rock climber injuries. All local ski resorts use
helicopter rescue services to transport seriously injured skiers to local hospitals.
A full-service medical provider, Intermountain Health Care, is located at Solitude Mountain
Resort. Solitude also has established seven on-slope landing zones (LZ) for emergency transport
of seriously injured patrons. The practice of landing helicopters on ski slopes is common at
many ski resorts, but it has inherent risks and requires personnel to be pulled from their assigned
duties for LZ setup and crowd control.
Utilities

Domestic Water - Solitude currently uses a water source from the Alta Drain Tunnel, located on
private land in Silver Fork Canyon, to supply the entire resort with culinary water and fire
protection. Solitude replaced its 6-inch water line with a new 14-inch line in the summer of
1996, and installed a new 7-foot-high bulkhead approximately 300 feet into the tunnel, in order
to meet Salt Lake County fire protection requirements for the Solitude Village facilities. Solitude
has water contracts with Salt Lake City for 500 acre-feet of water.
2

Source: Sargent Bob Petersen, Salt Lake County Sheriff's Department, personal communication 10/00.
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Sewage Treatment - All facilities at Solitude that have the potential to produce sewage are
connected to the Solitude Improvement District 10-inch sewer line that was constructed in 1991,
with the exception of Inspiration's A-frame bathrooms. These restrooms will be connected when
proposed improvements (if approved) are completed. The line runs from Solitude down Big
Cottonwood Canyon to Salt Lake City for treatment. The State of Utah requires that all buildings
located within 300 feet of a main interceptor or collector must be connected to the municipal
treatment system.
Electricity Requirements - Electrical power is currently supplied by Utah Power via a 46 KV
line. Utah Power has stated that they have capacity to meet the power requirements of all
alternatives evaluated in this EIS (letter from Utah Power to Gary DeSeelhorst, dated 1123/01).

3.4.4

Heritage Resources

The upper part of BCC was first used by people starting about 8,000 years ago. American
Indians came into this area on short-term forays seeking higher elevation plants and animals, in a
way of life that was otherwise focused on the Salt Lake and other nearby valleys. This pattern
continued until the arrival of Euro-Americans, which forced native peoples away from their local
valley homes. Short-term use like this does not leave behind much of an archaeological imprint,
and few American Indian sites remain in BCC. No American Indian archaeological sites have
been found in the Solitude resort area, either by inventories related to this project, or by past
inventories. This is partially a function of the fact that most of the Resort is located on steeply
wooded or bare cliff slopes, which are not areas where high concentrations of American Indian
sites tend to occur. In addition, many of those areas that are flatter (such as the bottom of BCC)
were heavily impacted by historic mining activities, and any sites that may have occurred in these
areas were destroyed long ago.
The first Euro-American use of the Canyon involved a series of sawmills in the 1850's and
1860's, one of which was located near the mouth of Mill F Canyon. Its recreational value was
also realized during this era, when a small resort hotel was constructed at Brighton. However,
the most prominent cultural use of the Canyon has been mineral. The BCC mining district was
created in March of 1870 as a result of fabulous mineral finds in the adjacent Little Cottonwood
area. Although some of the first mines in Big Cottonwood were in the steep cliffs at the head of
Honeycomb Canyon, many of the largest and most successful mines in Big Cottonwood were
outside of the Solitude resort area, in Mill D South Fork, Silver Fork and Big Cottonwood
Canyon.
During the first Canyon mining boom in the 1870's and early 1880's, several towns were
established, including one at Silver Fork, just down-canyon from Solitude. Thereafter,
successful mining occurred only during occasional booms in the early 1900's and just before and
after World War I. One key to this success was the use of long tunnels through Flagstaff Ridge,
which connected Big Cottonwood mines with cheaper ore transportation systems in Little
Cottonwood Canyon. One of these operations was the Michigan Utah complex of mines, which
included the Solitude Tunnel, whose main entrance was next to Lake Solitude (which was a
natural lake further dammed by the miners). Other operations on Honeycomb Ridge, such as the
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Woodlawn Mine, were accessed after the 1920' s through very long and deep tunnels that
originated in the bottom of Big Cottonwood Canyon. These mines operated from about the turn
of the century until 1928. Thereafter, activity throughout the mining district was intermittent
until the 1940's, when most mining ceased altogether.
After this time, all the mines within the Solitude area fell into disrepair, and most mine buildings
were either moved out of the area or have collapsed beyond recognition. One exception is a
small cabin in Mill F that was moved from its original location to the edge of the Deer Trail ski
run. Another is a cluster of four partially or fully collapsed cabins associated with the Woodlawn
Mine in upper Honeycomb. In addition, most of the mine openings themselves were closed
during a 1980's mine safety project. Therefore, the mining landscape itself -- roads, tailings and
wasterock piles, dams, and so on -- remain the primary visual reminder of this era of Canyon use.
These features are most obvious in the upper part of Mill F and Honeycomb. Few of these
features have sufficient integrity to be Eligible for the National Register of Historic Places. No
features originally at the mouth of Mill F remain (including the sawmill or the Little Dollie
Mine).
Since the'decline of the mining industry, recreation (primarily summer cabin use, hiking and
skiing) has become the primary cultural use of BCC, in addition to being home to increasing
numbers of year-round residents. As part of this trend, most of the patented mines in
Honeycomb and Mill F were sold in the 1970's to be included in what became the Solitude
Mountain Resort.

3.4.5

Recreation and Alpine Skiing

3.4.5.1

General Recreation

Big Cottonwood Canyon, home to Solitude and Brighton ski resorts, offers a multitude of
recreation opportunities during all seasons. Popular summer activities include hiking, biking
(mountain and road), picnicking, camping, rock climbing, fishing, sightseeing, and driving for
pleasure. Winter recreational pursuits include alpine and Nordic skiing, snowboarding,
snowmobiling, snowplaying, and backcountry skiing and snowboarding.
Big Cottonwood Canyon provides the greatest amount of recreational opportunities of any of the
Salt Lake area canyons and is a leading use area in the Wasatch-Cache National Forest, which is
among the top four National Forests in annual recreation visits. The canyon has more developed
and dispersed recreation facilities, including ski areas, campgrounds, picnic areas, trailheads and
trails, than any other Wasatch Front canyon. The Canyon is less than an hour's drive from a
popUlation of more than 1 million people. In 1997, it was projected (based on UDOT vehicle
counts and Forest Service vehicle 'occupancy standards of 3.2 persons per vehicle) that the
Canyon received approximately 2.7 million recreation visits, and averages approximately 7,500
visits each day. Peak days (i.e., winter and peak fall foliage weekends) endured use levels
commonly in excess of 15,000 visits per day.
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Unlike its neighboring canyons, Mill Creek and Little Cottonwood, BCC has two entrances.
During the summer, visitors can access and exit the Canyon from both the Salt Lake and Park
City areas. This dual entrance provides easier access to the Canyon for Summit County
residents, as well as additional recreational opportunities due to the scenery offered from the
Guardsman Pass road, especially during the peak of fall foliage.

Facilities/Opportunities
In addition to the permitted alpine and Nordic skiing opportunities at Brighton and Solitude ski
resorts, BCC offers a variety of non-skiing recreation facilities and opportunities. The Canyon is
served by a primarily two-lane asphalt state highway (SR190). The highway winds 16 miles
eastward from the mouth of the Canyon past Solitude Resort to the Brighton Ski Resort.
Highway 224 joins Highway 190 just below the Brighton Circle and provides a summer access to
Park City and the Heber Valley on the Guardsman Pass Road, a combination paved and highstandard gravel road.

Although the majority ofBBC is National Forest System lands, a large segment is privately
owned. Much of the private land is comprised of small parcels interspersed among public lands
and is not always openly identified as private property. Thus, many visitors to the Canyon
inadvertently trespass on private land. Also, there is a perception among many Canyon users that
all lands, especially backcountry areas, are public lands, and under Forest Service authority and
management. Management direction for private lands in the Canyon fall under the authority of
Salt Lake County. All recreation site facilities, except the Guardsman Pass road, are located on
National Forest System lands and are managed by the Forest Service.
In addition to the federally managed facilities, other public recreation opportunities are offered at
recreation facilities managed by others. Within the Brighton and Solitude ski resorts, trails and
service roads are available for hiking and mountain biking. The Guardsman Pass road, a state
highway, is closed during the winter and is used by snowmobilers, A TV s and cross-country
skiers.

UselManagement
The Forest Service, in accordance with Forest Service Manual direction, uses the Recreation
Opportunity Spectrum (ROS) system to delineate, define, and integrate outdoor recreation
opportunities on National Forest System lands. Recreation coordination provides for integrated
management and associated standards and objectives to deal with recreation resources. The ROS
defines a continuum of six recreation opportunity classes that provide a range of settings and
experiences for recreational use: Primitive, Semi-primitive Non-motorized, Semi-primitive
Motorized, Roaded Natural, Rural, and Urban.
Based on the 1985 WCNF Forest Plan ROS mapping objectives, National Forest System lands
within the Solitude Mountain Resort SUP area are managed as Rural. The majority of the area
surrounding Solitude and Brighton ski areas, as well as the Canyon's base highway corridor, are
managed as Roaded Natural. Much of the remaining area in the Canyon is located within either
Twin Peaks or Mount Olympus Wilderness Areas and is managed as Primitive. It is important to
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note that these ROS categories are management objectives and may not always accurately reflect
existing conditions.
Areas managed as Rural under ROS are typically characterized as having a substantially
modified natural environment, which exhibit a considerable number of facilities designed for use
by a large number of people. Users are likely to experience affiliation with individuals and
groups, convenience of sites and opportunities, and opportunities to experience challenge and
risk-taking in activities like downhill skiing. Detailed descriptions and mapping ofBCC ROS
recreation opportunities classes are shown in Appendix H.

In the past decade, the single biggest impact to the recreation experience in BCC has been the
significant increase in public visitation in the midst of a declining agency capability to keep pace
with facility and opportunity upkeep.

3.4.5.2

Summer Recreation

Developed Site Recreation
Big Cottonwood Canyon provides over 200 Forest Service-managed family and group picnicking
and camping units, located at three campgrounds and six picnic areas. Redman Campground,
adjacent to the east boundary of Solitude, provides the only camping opportunities in upper BCC.
Additional sites and other recreational opportunities, including hiking, fishing and educational
and interpretive programs are available at the Silver Lake Visitor Center. During the winter,
none of the Canyon's·picnic sites are open and only Spruces and Jordan Pines offer limited
permit-only camping.
There are currently no camping or picnic facilities within Solitude's SUP. Occasionally during
the ski season, recreational vehicles utilize the Moonbeam parking lot for overnight use related to
skiing. With the exception of winter self-contained use at ski resorts, Salt Lake City/County
watershed regulations prohibit all overnight camping within one-half mile of any.road in BCC.
Solitude offers limited summer recreation programs and amenities for the general public, as well
as its overnight guests. Solitude operates the Sunrise lift on Friday afternoons, Saturdays and
Sundays during summer for mountain biking and hiking. Solitude offered frisbee disc golf on a
trial basis for a limited time during the summer of 2001. During the 2001 summer season,
Solitude sold an average of approximately 24 lift tickets on Fridays, 75 tickets on Saturdays, and
44 tickets on Sundays 3. In addition, approximately 25 riders a weekend day will bike Solitude's
trails without buying a lift ticket. On summer weekdays, there are typically less than 25
mountain bikers riding the resort's trails. Solitude' s bike service provides access to 27 miles of
service roads and single-track trails. Of the 27 miles of trails, 4.8 miles are signed as singletrack. As part of this service, Solitude provides a medically trained bike patrol. All trails and
roads are within Solitude's existing SUP boundary. However, trails in upper Solitude Canyon
(Mill F South) also provide access to Twin Lakes and the Brighton area.

3

Source: Mike Goar, Solitude Mountain Resort, personal communication, 12/01.
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Solitude offers amenities to accompany its summer mountain bike program, including food
service, bike rentals, biking clinics (instructionaVeducational), bike-related accessories, and
mountain bike races, Frisbee disc golf, and other mountain special events. Solitude is also open
to the general public for dispersed hiking and mountain biking for those not wishing to ride the
lift. Solitude requires all summer lift-served customers to sign a liability release waiver.

Dispersed Recreation
Dispersed recreation activities in BCC include hiking, mountain and road bicycling, fishing,
hunting, backpacking, and driving for pleasure in the summer; and snowshoeing, snowmobiling,
backcountry skiing, snowboarding, and limited camping in the winter.

Hiking - The Forest Service has developed seven designated trailheads in BCC. There are
numerous other non-developed trailheads that require roadside parking or can be accessed
through ski areas or other developed recreation sites. Over 55 miles of trails are available for
hiking in BCC, of which approximately 35 miles are in designated Wilderness areas (Mount
Olympus or Twin Peaks).
As noted above, Solitude offers lift-served hiking, but most hiking within Solitude' s SUP is
dispersed use. Honeycomb Canyon offers opportunities for solitude and seclusion, while
Solitude Canyon (Mill F) receives more use due to the presence of single-track mountain bike
trails and the attraction of Lake Solitude. Solitude Canyon also provides access to Twin Lakes
and points beyond, including the Brighton area and Grizzly Gulch, leading into Little
Cottonwood Canyon.
Evidence of the winter operating season, in the form of litter, is occasionally noticeable to
summer users at Solitude. Litter is visible, primarily in areas near lift lines, top and bottom lift
terminals, base area facilities and parking lots. The litter is buried by the winter snows and
becomes visible in the spring as the snowpack melts. Even though Solitude provides trash
receptacles near the lifts during the winter and conducts litter collection patrols each spring, litter
can be found in isolated areas throughout the resort.

Mountain Biking - Mountain biking has been one of the fastest growing recreational pursuits
over the past decade and BCC receives the greatest amount of mountain bike use of any canyon
along the Wasatch Front. The BCC trail network exemplifies mountain biking in the Wasatch
Range - mostly up or downhill sections best suited to advanced ability level riders. Overall, there
is a lack of terrain available for lower ability level riders in BCC, although opportunities do exist
in the Salt Lake Valley.
The Wasatch Crest and BBC network of trails are also accessible from the Park City area via
Park City Ski Resort's network of managed mountain bike and hiking trails. Both Park City and
Deer Valley ski resorts offer lift-served mountain biking. Deer Valley Ski Resort offers an
extensive mountain biking program with lift-served mountain·biking to its summit, complete
with a full-time summer bike patrol and 35 miles of maintained single-track trails. Deer Valley's
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lift service provides mountain bikers easy access to the Guardsman Pass road and upper BCC
areas.
As previously noted, Solitude provides lift-accessed mountain biking. However, as with hiking,
the majority of mountain biking with the SUP is dispersed use. Riding at the resort occurs on its
27 miles of trails, which include service roads and single-track trails. Most of the trail network is
located on the main face of the mountain and up Solitude Canyon, where riders can access Twin
Lakes and the Brighton area. Although Brighton does not currently offer lift-served biking, they
are authorized, and are planning to construct a 5-mile long, lift-served mountain bike trail.
Similar to other mountain biking in the area, biking opportunities at both Solitude and Brighton
are often characterized 'by steep mountain roads that do not adequately serve lower·ability level
riders.
To help accommodate increased demand for the sport and concentrate use in developed sites that
have existing infrastructure to provide restroomfacilities, the Forest Service has generally
supported the development of mountain biking opportunities within ski resort SUPs.
Fishing - Big Cottonwood Canyon provides the greatest opportunity for angling of any canyon in
the Salt Lake area. Anglers fish the entire length of Big Cottonwood Creek, as well as numerous
backcountry lakes and reservoirs. The State Department of Natural Resources (DNR), Fish and
Wildlife Department manages fishing through licensing and stocks the majority of lakes and
reservoirs, as well as selected areas of the creek.
Fishing occurs at Solitude along Big Cottonwood Creek on both NFS lands and private property.
There are sections of private land in the Giles Flat area that border the creek that are within
Solitude' s permitted boundary and require the property owner's permission to fish. Fishing is
also permitted on Solitude' s private property at Lake Solitude and the fishing pond (children
only) across the bridge from the Creekside Inn. This pond is stocked for fishing by Solitude and
is open to the public.
Fishing is a major attraction and use at Silver Lake. The Forest Service completed construction
of a Visitor Center and barrier-free boardwalk around the lake in 1992. The Center receives
approximately 50,000 visitors a year. The project was completed with a matching grant from
Solitude Mountain Resort. Silver Lake is stocked by the State DNR, Fish and Wildlife
Department.
Driving for Pleasure - Driving for pleasure continues to be the largest recreational use in BCC.
Many visitors drive up the canyons to escape the summer heat and congestion of the valley and
enjoy the mountain scenery. Wildflow.ers, wildlife, and fall foliage also attract visitors.
Guardsman Pass Road, in upper BCC, is traditionally cleared of snow and opens in early June,
offering spectacular views from the high-mountain passes. It is especially popular during the fall
foliage season. It also offers an attractive alternative route to Park City and points east, including
dirt roads that access Heber, Wasatch Mountain State Park and the American Fork
CanyoniTimpanogos Scenic Loop.
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Hunting - Big Cottonwood Canyon provides hunting opportunities for upland and big game,
including snowshoe hare, forest grouse, quail, deer, elk, mountain goats, and moose. Deer and
elk hunts are bow only. A portion of Solitude's permit area is private land and closed to hunting.
In addition, hunting big game or discharge of shotguns or archery equipment within 600 feet of a
road or building is prohibited. State regulations also prohibit the discharge of rifles, handguns, or
shotguns firing slugs within one mile of occupied buildings.

3.4.5.3

Winter Recreation

Alpine Skiing
Solitude opened at its present location in the late 1950s, during a period when alpine skiing was
rapidly emerging as a popular sport in the West. It was developed to meet the demand for
additional skiing opportunities along the Wasatch Front.
Solitude currently competes with other ski areas at national, regional and local levels. Over the
years, various trends have influenced skier visitations at all ski areas, including demographic
shifts, lifestyle changes, the state of the economy, and weather, among others.

Skier Visitation and Market Share Trends
National Ski Market
Between 1960 and 1970, total skier visitation at U.S. ski areas exhibited an average annual
growth rate of 16%. Growth slowed during the 1970s, but skier visit totals continued to increase
by 100/0 annually. Since 1980, the mountain resort industry has been relatively stable, with a
record winter season in 1993/94 when skier visitation totaled 54.6 million. After that season, the
number of national skier visits flattened or declined slightly up to the 1999/00 season. Figures
for 1999/00 indicate a drop in total skier visits to 51.6 million, a 0.6% decline from the 1998/99
season. 4 However, skier visitsjumped 11% to 57.3 million during the 2000/01 season.
Poor weather and/or the lack of snow through the Christmas holiday period, particularly in the
Northeast, Rocky Mountains, and California, is largely blamed for the stagnant national visitation
levels of 1999/00. The dramatic increase in 2000/01 skier visits can largely be attributed to
excellent snow conditions throughout the nation. Nonetheless, with average annual growth of
1.5% per year (1990/91 to 2000/01), the industry itself acknowledges a flat participation level,
generally attributing the trend to a maturing of the industry, demographic and lifestyle shifts,
prohibitive cost of entry, and competition from alternative leisure-time pursuits. A significant
factor is the influence of weather patterns in one or more parts of the country resulting in snow
droughts, thaws or prolonged severe cold. The record number ofskier visits in 2000/01 would
appear to indicate that the market will respond to favorable ski conditions. As result of these
factors, it is difficult to accurately estimate how the skier market will evolve over time.
Conservative estimates would indicate that skier visits are likely to remain between 50 and 57
million for the foreseeable future. Figure 3-8 illustrates the fluctuation of skier visits nationally
4

National Ski Areas Association, Kottke National End ofSeason Survey, 1999/00.
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since 1983. Though skier visits have not significantly increased over the past two decades, U.S.
mountain resorts have witnessed substantial growth in Vertical Transport Feet
(VTF) capacity and investment in other improvements such as learning centers, day lodges,
snowmaking, terrain parks, real estate development, etc. 5

Figure 3-8
Historical United States Skier Visits - 1983-2001
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Source: NSAA, Kottke National End of Season Survey 2000/01

How resorts attract skiers, and what they invest in as capital improvements, primarily depends
upon the type of ski resort. Ski resorts can be generally classified into three categories:

•

Day Areas - typically catering to a nearby metropolitan area, they provide few amenities
to complement the skiing. With their close proximity to large population bases, most day
areas generate a steady volume of business Monday through Friday, and experience their
busiest days on Saturday and Sunday. Many day areas offer night skiing, which allows
evening ski opportunities for day-time working populations, thereby increasing resort
utilization.

•

Regional Destination Resorts - appealing to both the day-skier market and the weekend
destination skier market within their geographic region, they provide a variety of services
and activities to complement the skiing. These resorts attract the majority of their skier
visits on weekends and holiday periods, typically resulting in low utilization rates
Monday through Friday.

•

Destination Resorts - attracting skiers from a wide geographic range (nationally and
internationally), they provide a full range of amenities to complement the skiing for
extended-stay vacations. Destination resorts enjoy a relatively consistent level of skier
volume throughout the week, with only slight increases on the weekends.

Solitude reflects a combination of all categories. It is convenient to the greater Salt Lake area
day-skier market, but lacks night skiing opportunity, which reduces its mid-week utilization.
5 National

Ski Areas Association, RRC Associates, Kottke National End ofSeason Survey 1997198
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With implementation of the Village at Solitude, the ski area has gained overnight
accommodations and amenities which provide increased visitation during the mid-week and
improve its appeal as both a regional and destination resort.

Factors Affecting Mountain Resort Demand
Demographics
Readership surveys6 from Ski, Skiing, Freeze, and Snowboard Life indicate that, when compared
to the average American, both skiers and snowboarders are younger, have a higher median
household income, are more physically active in numerous recreation activities, and exhibit
higher education. Nonetheless, skiing is primarily considered a family activity, both by mountain
resorts and by skiers.
According to the National Sporting Goods Association (NSGA) 7, approximately 10.7 million
Americans participated in either alpine skiing (69%) or snowboarding (31 %) in 1999. Though
individual participation in "alpine skiing" has declined, snowboarding participation has increased
by nearly two million people between 1990 and 1999. The gender and age distribution of
snowboarders differs from the skiing market. In 1999, males comprised of 60.7% of alpine
skiers and 74.3% of snowboarders; the 25-34 age group accounts for greatest number of skiers,
while 12-17 year-olds make up the most active snowboarders; skiers participated an average of
8.3 days, compared to 9.3 days forsnowboarders.

Competing for Leisure Time
Recent evidence suggests that leisure time is declining somewhat. However, with reduced
leisure time, some data indicates that people are taking shorter, but more frequent trips 8•
Skiing must compete with other activities for the use of leisure time. For many, other leisure
options are perceived to offer advantages over skiing, such as the convenient all-inclusive
nature of the vacation or leisure experience (lodging, meals, entertainment, recreation,
transportation), a variety of activities that appeal to the interest of all family members, and
activities that are unaffected by inclement weather.
Because ski resort operators have no control over the weather, they try to minimize the financial
impacts of fluctuating or inclement weather in a number of ways. Strategies include, but are not
limited to: investing in new and improved snowmaking, grooming, and lift technology; providing
variety in activities and facilities such as conference centers, sports clubs, indoor pools, skating
rinks, and arcades; scheduling a variety of programs and activities to attract and entertain guests
on targeted dates; and managing variable expenses.

Times Mirror Magazines - readership surveys.
NSGA, Sports Participation in 1999.
8 The prevalence of shorter vacations is particularly evident in the ski industry. In 1994/95 , destination skiers on a
national basis averaged 4.6 nights away from home, while visitors from the West took the shortest trips, averaging
only 3.1 nights away from home. Leisure Trends, 1994195 National Skier Opinion Survey : National Report.
6
7
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The mountain resort industry continues to be affected by changes in technology, both at the
resorts themselves and in society in general. The development and proliferation of high-speed,
high-capacity lifts, combined with improved grooming equipment and techniques, have resulted
in a shortened ski day for many guests. As a result, skiers are beginning to look for additional
entertainment value for the price of their lift tickets.
It is recognized that the cost of skiing is of concern and/or precludes many from participating in

or entering the sport. Nonetheless, based on a recent study conducted by FocalpointlZ-Sport, key
barriers, in descending order of importance include: no one to go with, sport is not fun for the
less skilled, hard to learn and involves falling down, risk of injury, bad weather, hassle, complex
logistics and lift lines. The barrier of expense ranked tenth overall. 9

Accessibility and Transportation
Mountain resort guests decide when and where to go based partially on the time and/or
convenience it takes to get to the resort and on to the slopes. As a result, resorts that are
proximate to metropolitan areas, airports and major thoroughfares have benefited. Further,
improvements to resort parking, shuttle systems, and base area circulation can streamline
mountain access upon arrival and help attract and retain customers over the long term.

Growth in Additional Snow Sports
The ski slopes of the 1990s are different from a decade ago. Skiing has evolved over the past
few years with the introduction of "fat skis" and shaped skis.
Once considered a trend and even a fad in the early 1980s, snowboarding has become
mainstream in the industry. Results from the 1999/00 season indicate that snowboarding
accounted for 26.5% of the total skier visits in the U.S., up from 14.50/0 in 1995/96 10. Though
males and younger age groups continue to dominate snowboarding participation, the activity is
broadening to a more diverse and older market; in 1999, females accounted for about 26% of
active snowboarders, while ages 35 and older accounted 12.4%> of snowboarding participants. 11
Other new snow sports that share the slopes at mountain resorts include skiboards, snowbikes,
Skwals, and the luge.

Focalpoint/Z-Sport, Ski Industries Association Segmentation Study, 1999 - The Snow Industry Letter, December 1,
1999, Vol. 21 , No. 46.
IONational Ski Areas Association, Kottke National End of Season Survey, 1995/96 and 1999/00.
11 National Sporting Goods Association, Sports Participation in 1999.

9
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Utah Ski Market
Statewide Skier Visitation Trends
Utah skier trends relative to the U.s. market for the last decade are shown in Table 3-24. Growth
at the national level has been relatively static, while Utah visitations reflect an average annual
growth rate of 2.4% from 1990191 to 2000101. Utah ski areas witnessed record visitation during
the 1998/99 season, as a percentage of the national market.

Table 3-24
Utah Skier Visit Trends (in millions)
Season - - - u.S.
Skier
Visits

Utah
Skier
Visits

Rocky Mtn.
Region
Visits

Utah Share (% of National
Market)

1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
2000-01
AAGR*

2.8
2.6
2.8
2.8
3.1
3.0
3.0
3.1
3.1
3.0
3.1
2.4%

16.7
17.7
18.6
17.5
18.4
18.1
18.9
19.2
18.3
18.2
18.2
0.9%

5.9
5.0
5.3
5.1
5.9
5.5
5.8
5.7
6.0
5.8
5.4

46.7
50.8
54.0
54.6
52.7
54.0
52.5
54.1
52.1
52.2
57.3
1.5%

-

--

Utah Share _ (% of Rocky Mtn.Re2ion Visits)
16.8
14.7
15.1
16.0
16.8
16.6
15.9
16.2
17.1
16.4
17.0

Source: NSAA, 2000-01 Kottke National End ofSeason Survey, Ski Utah.
* Average annual growth rate

Utah's market has witnessed weather-related peaks and valleys, with a modest cumulative
growth over the past five years, despite an essentially flat national market. Though market share
increased and declined depending on snow conditions, Utah's recent performance within the
Rocky Mountain region indicates a relatively healthy trend. These results have been aided by
generally reliable snowfall and by ski areas in both Utah and Colorado that have invested heavily
in their infrastructure.
According to the Governor's Office of Planning and Budget (GOPB), total skier visits in Utah
are projected to increase from approximately 3 million current skier visits to approximately 4
million skier visits, representing an annual growth rate of approximately 3.4%. These
projections assume improvements and expansion at the majority of Utah's resorts and reflect
expected growth in the resident skier age population and consistent growth in destination skiers.
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Resident vs. Destination Skiers and Statewide Skier Visitation Forecast
Over the last four decades, the structure of the skiing market in Utah has changed from a
predominantly resident market to more of a destination market. During the 1960s, skiing in Utah
was mostly homegrown, with resorts offering few amenities. Utah took on a more destination
flavor with the development of Snowbird in the early 1970s and Deer Valley in the early 1980s.
With these developments and the expansion of the resort community of Park City, including
year-round attractions and world-class lodging and amenities, Utah's ski resorts have become
much more appealing to destination skiers. Since 1983, the majority of skier visits in Utah have
come from destination skiers. According to the GOPB, this trend is projected to continue at a
relatively stable rate through the year 2007 (see Table 3-25 and Appendix H).
The previous discussions relating to skier demand focus primarily on historical visitation trends.
This is an important step in understanding the growth, development, and change in the national
and Utah ski markets. It is also a useful tool in projecting general growth trends by
extrapolation. However, historic skier visit trends do not address the increasing importance of
numerous variables that significantly affect skier growth patterns at the national and local levels.
Variables such as age of skiing population, ticket prices, snowfaillsnowmaking dependency,
lodging availability, supporting attractions and amenities, and lifts and mountain improvements
are all important determinants in skier allocation across the nation, as well as for Utah resorts.
To better understand the value of these variables in determining projected skier demand and
allocation to Solitude and Utah's 13 other ski resorts, the Forest Service contracted with the
GOPB to prepare a comprehensive skier demand projection and analysis.
Utah ski demand projections for both destination and resident skiers shown in Table 3-25 were
computed based upon historic trends and data for the above-mentioned variables. These
projections were components of a gravity model used to compute potential future skiers for the
years 1998 to 2007 and allocate them to the State's various ski resorts. 12 Skier demand
projections for Solitude, and the potential effects to skier demand, as well as transportation and
air quality, are described in Chapter 4.

Table 3-25
E sIma
t" t ed an d P rO.lec
. t edR·
eSI d en t an d Destinati on Skier V""t"
lSI sIn Vt a h 1960 2007

-

Yeara

Total
Skier Visits
(000)

Resident Skiers

Skier Visits
(000)

1960
1965
1970
1975
1980

195
388
649
1,411
2,093

165.8
340.8
458.3
831.0
1,093.1

0/0

of Total
85.0
87.8
70.6
58.9
52.2

Destination Skiers

Skier Visits
(000)

of
Total

29.2
47.2
190.7
580.0
999.9

15.0
12.2
29.4
41.1
47.8

0/0

12 The assumptions used by the GOPB to create the gravity model and allocate projected skiers in this analysis are
described in detail in the technical report for the Utah Skier Visit Analysis, as well as in the 1999 Brighton Ski Area
Master Plan FEIS, both available in the project me.
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Total
Skier Visits
(000)

Yeara

Resident Skiers

Skier Visits
(000)

1985
1990
1995
2000
2007

2,437
2,491
3,114
3,554
4,280

0/0 '

1,137.3
999.0
1,295.4
1,537.0
1,870.0

Destination Skiers

of Total
46.7
40.1
41.6
43.2
43.7

Skier Visits
(000)

0/0 of
Total

1,299.2
1,492.2
1,818.6
2,017.0
2,410.0

53.3
59.9
58.4
56.8
56.3

1960-95 estImated, 2000-07 proJected.
Source: Utah Ski Database/GOPB 1998

a

Wikstrom Economic & Planning Consultants conducted the most recent and thorough survey of
Utah skiers for the Utah Ski Association in the 1999/00 season, revealing that non-resident skiers
comprised 52% of the 2.98 million skier visits in 1999/00, down from 54%) in the last study done
in 1996/97. In the intervening years, however, Salt Lake City and surrounding metro area has
experienced significant population growth.

Competitive Analysis
Fourteen ski areas are presently operating in the State of Utah. These areas range from small
local facilities with few lifts and support facilities, to larger destination resorts with national
recognition. Solitude competes primarily with the ski areas located in Salt Lake and Summit
Counties, as outlined in Table 3-26.

Table 3-26
S 01
r t U d e Ski R esort - C ompetitive Summary
Ski Area
Solitude
Park City
Canyons
DeerVaUey
Brighton
Alta
Snowbird
..

SV* Rank Skiable
Terrain
Vertical
Base
of Group Terrain Beg/lnt./Adv. Drop Elevation
7
1
6
3
5
2
4

1,200
3,300
3,300
1,750
850
2,200
2,500

20/50/30
18/44/38
14/46/40
15/50/35
21140/39
25/40/35
25/30/45

2,047
3,100
3,190
3,000
1,745
2,020
3,240

7,988
6,900
6,800
6,570
8,755
8,530
7,760

AADT
Price
$39
$57
$52
$60
$33
$35
$52

*Skier VlSlt
Source: Resort Operators; The White Book o/Ski Areas 2000.

The facilities associated with almost all the competitive areas are full service, with complete
amenity packages. All have developed base area facilities and skier services. The Park City
resorts offer considerably more resort services in a self-contained town, whereas the areas on the
Salt Lake side of the Wasatch Mountains provide services that are more spread out between Salt
Lake and the four areas. None of the latter provides full-service resort villages on the scale of
Park City, servicing Park City Mountain Resort, Deer Valley and The Canyons. However, while
Solitude's major competitors have continued to upgrade on-mountain facilities during the last
seven years, Solitude has made few major on-mountain improvements.
Affected Environment
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Regional Competition
Seven ski resorts, including Solitude, are located in Salt Lake and Summit Counties. Four ski
areas, including Alta, Snowbird, Brighton, and Solitude are located within the tri-canyon area of
Salt Lake City. Deer Valley, Park City Mountain Resort, and The Canyons are10cated in
Summit County. A comparison of the historic skier-visit trends for the four ski resorts along the
Wasatch Front and three ski resorts in Summit County is shown in Table 3-27.
Table 3-27
Skier Visitation Trendsfor Solitude's Competitive Area (OOO's)
Season

Alta

Snowbird

Brighton

Solitude

Summit
County

Total

1989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
1998-99
1999-00
AAGR

272.0
485.3
524.3
463.4
487.4
513.9
477.8
453.3
422.1
409.2
382.1
3.5%

393.3
419.6
373.8
401.0
342.8
371.1
354.5
384.3
396.6
382.0
393.1
0.0%

188.9
206.2
271.6
305.0
343.0
370.8
368.8
357.0
337.1
354.3
337.1
6.0%

203.7
213.3
194.5
214.7
199.8
242.2
208.6
215.8
193.2
201.1
175.3
-1.5%

861.2
943.0
788.8
970.0
992.0
1137.5
1055.8
1211.1
1204.4
1203.9
1158.9
3.1%

1.919.1
2,267.4
2,153.0
2,354.1
2,365.0
2,635.5
2,465.5
2,621.5
2,553.4
2,550.5
2,446.5
0.27%

Q

a Average

Annual Growth Rate

Comparing visitatiori performance of ski resorts in Solitude's competitive area, Solitude has
witnessed nominal growth and has lost market share relative to the regional market, and
especially to Brighton, as shown in Table 3-28. During the 1980s, Solitude held a market share
of approximately 8%. During the 1990s, its market share declined to 6 to 70/0. In contrast,
Brighton has witnessed average annual growth in visitation of 6% since 1990, while its share of
the Utah market has increased nearly 4%. Similarly, the Summit County resorts have seen
consistent growth during the past decade, while Little Cottonwood Canyon resorts have
remained relatively flat or lost market share. In the case of both Brighton and the Summit
County resorts, there have been significant infrastructure improvements including state-of-theart lift technology, snowmaking, and expanded skier support services.

Table 3-28
R eglon aISkOR
esorts-M ark et Sh are
I
Year
11989-90
1990-91
1991-92
1992-93
1993-94
1994-95
1995-96
1996-97

Solitude Market
Share (%)
8.2
7.8
7.6
7.5
7.1
7.8
7.1
7.1

Affected Environment

Brighton Market Snowbird Market
Share (%)
Share (%)
15.7
7.6
15.2
7.5
14.6
10.6
14.2
10.7
12.4
12.3
12.1
11.9
12.1
12.5
12.6
11.7

3-101

Alta Market
Share (%)
16.1
17.6
20.5
16.3
17.4
16.5
16.2
14.9

Summit County Market
Share (%)
34.6
34.3
30.8
34
35.3
36.5
35.7
39.8

Solitude MDP Update Final EIS

Year

Solitude Market
Share (%)
6.2
6.4
5.9

1997-98
1998-99
1999-00

Chapter 3

Brighton Market Snowbird Market
Share (%)
Share (%)
11.4
12.8
11.3
12.3
11.3
13.1

Alta Market
Share (%)
13.6
13.2
12.7

Summit County Market
Share (%)
38.8
38.3
38.9

Source: Utah Ski Association, GOPB, USFS.

Utilization

Another measure of demand in the marketplace is ski area utilization. Utilization is the
relationship between the daily capacity of the ski area (SAOT) and actual skier visits, and is
expressed as the percentage of total capacity which is "occupied" by skiers each day, averaged
over the entire season. While utilization rates are affected by many factors, major influences are
skier expectations, preferences and overall skier experience. Table 3-29 illustrates utilization for
Solitude and Brighton over the last five years.
Table 3-29
rt d e an dB·
utirlzati on a t SOIU
r12·ht on Ski R esort s
Days
OperationlYear

Year

SkierslYear

Average Annual
Utilization

Solitude
Based on a CCCISAOT of 4,090 (using current industry standards)
1995-96
1996-97
1997-98
1998-99
1999-00
Average

165
171
163
160
153
162

208,700
215,800
193,200
201,100
175,300
198,800

30.9%
30.9%
29.8%
30.6%
27.9%
30.0%

Brighton
Based on a SAOT of 4,200 (established in 1999 EIS ROD)
Total including night skiers
1995-96
1996-97
1997-98
1998-99
1999-00
Average

165
171
165
159
153
163

338,500
357,000
352,900
354,300
337,100
348,000

48.8%
49.7%
50.9%
53.0%
52.5%
50.8%

. Brighton
Day Skiers Only (assumes 15% night skiers)
1995-96
1996-97
1997-98
1998-99
1999-00
Average

165
171
165
159
153
163

287,700
303,400
300,000
301,200
286,500
295,800

Source: USFS; Solitude Ski Resort; Bnghton Ski Resort
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Comparing the utilization rates of Solitude and Brighton with the 1995/96 averages for the U.S.
(32.1 0/0), Rocky Mountains (45.70/0), Pacific West (24.5%), and Rocky Mountain ski areas of a
similar size (32.9%)13, it is apparent that Brighton is generating use levels greater than industry
averages, while Solitude is somewhat under-utilized. 14

The discussion ofgrowth in skier visits and market share between the seven resorts indicate a
trend that is often seen in the ski industry. Resorts that make infrastructure investment which
improve the "ski product, "will generally see the market respond through increased skier
visitation and increased revenue per skier visit. As indicated in the above tables, there is a
correlation between the significant upgrading and expansion of ski terrain, lifts, grooming,
snowmaking, and skier-support services at the Summit County resorts and the increase in skier
visits and market share they enjoy. Similarly, Brighton's relatively high utilization rates are
partly the result of its growth and development since implementing its 1991 Master Development
Plan. However, it is acknowledged that infrastructure improvements alone will not assure a
favorable market response. Marketing, pricing, location, and sound management all play an
important role in the success of a ski resort. However, the relationship between infrastructure
improvements and increased skier visits to the resorts in Solitude's competitive area would
appear strong.
Qualitative and Quantitative Analysis of the Existing Skiing Conditions at Solitude
Alternative 1 in Chapter 2 details the existing skiing conditions at Solitude, including specific
areas/trails where congestion and skier conflicts occur, as well as imbalances among support
amenities, all of which affect the quality of the skiing experience. The following provides a
summary of current mountain and support facility capacities and skiing conditions at Solitude.

Resort Capacity - Skiers at One Time (SAOT) and Comfortable Carrying Capacity (CCC)
In 1985, drafters of the Forest Plan estimated the existing Skiers-At-One-Time (SAOT)
capacities of all ski areas on the Wasatch-Cache National Forest (WCNF). The methodology for
calculating SAOT was based on one-half the total design uphill lift capacity, which at that time
resulted in an SAOT of 3,400 for Solitude. Using the same methodology, Solitude's current
SAOT stands at 4,975 as a result of lift improvements approved under a Decision Notice (DN)
and Finding of No Significant Impact for the 1988 EA, and replacement of the Eagle chair with a
detachable quad.

Though originally intended as a planning tool, the effectiveness of the Forest Plan methodology
for calculating SAOT has since been questioned. Overall, lift capacity SAOT is not an effective
tool to manage mountain capacity, because it does not take into account how people actually use
the ski area. For example, the methodology:

13

Average for Rocky Mountain ski areas with lift capacities of 4,50 1,000-10,000,000 vertical transport feet per

hour (VTFIhr.).
14 NSAA Economic Analysis of United States Ski Areas, 1995/96. The Economic Analysis has not provided
utilization figures since 1995/96.
3-103
Affected Environment

Chapter 3

Solitude MDP Update Final EIS

•

does not consider skiers in lift lines, in milling areas and day lodges, that lifts are often
run slower than design capabilities in order to accommodate skiers of varying abilities
(i.e., beginners), or that chairs are often missed and not all seats are filled;

•

does not consider the number of hours skiers typically ski on any given day or how long it
takes to ski a run;

•

does not recognize that the some lifts are used partially or solely for transportation, rather
than round-trip skiing, and may place only a portion or none of the riders on the mountain
trail network;

•

ignores ski area operator quality objectives, such as short lift lines, which ultimately
reduce lift capacity;

•

did not consider the effect ·of detachable lift technology, which can double comfortable
uphill capacity of a given lift, but may have little effect on increasing numbers of skiers at
the resort.

In January 1984, the Intermountain Region of the Forest Service published FSH 2309.25 - Winter
Sports Master Development Planning (Winter Sports Handbook), a supplement to the Forest
Service Handbook. This planning guide describes procedures and fundamental concepts for
preparing MDPs, including new direction on mountain capacity evaluation, as ·measured by
SAOT. This direction was not included as part of the WCNF Forest Plan preparation process.
The intent of the Winter Sports Handbook was to provide planning guidelines for establishing the
Comfortable Carrying Capacity (CCC) of a ski resort, with the objective of achieving balance
among the trail network, lifts, and support facilities. CCC is defmed as the optimum level of
utilization (i.e., the number of skiers and snowboarders that a resort can accommodate at any
given time) which promotes a pleasant recreational experience and preserves the quality of the
environment. Though a resort's planned/calculated CCC is considered the "design day," it is not
uncommon for visitation to exceed the CCC on peak days by 25% or more. Nonetheless, the
"design peak day," is typically represented at 1100/0 of the resort's planned/calculated CCC.
Since the early 1980s, many developments have impacted the calculation of alpine CCC. These
developments include, but are not limited to: detachable lift technology; advancements in slope
grooming; advancements to snowmaking technology; and the introduction of snowboards,
shaped skis, skiboards, and various other sliding equipment, which impact skierlsnowboarder
descent speeds and appropriate densities (i.e., skierlsnowboarder spacing on the slopes).
As outlined in the Winter Sports Handbook, the CCC of alpine or mountain facilities is derived
from a resort's supply of vertical transport (i.e., the actual combined uphill hourly capacities of
the lifts) and demand for vertical transport (i.e., the aggregate number of runs demanded on the
resort's lifts multiplied by the vertical rise associated with those runs).
The supply and demand of vertical transport is dependent upon various other factors. The supply
ofvertiGal transport feet per day (VTF/day) is calculated by multiplying each lift's vertical rise by
Affected Environment
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the lift's hourly capacity and, in turn, by multiplying the resultant VTFlhour figure by each lift's
number of daily operational hours. The vertical demand for a given lift is resort-specific and is
largely determined by the number of runs that may be completed during an average day of
operation. The number of runs skied/boarded is dependent upon the following factors: (1) the
average length of a lift's trails; (2) average skier/snowboarder speeds; (3) the estimated number
of hours skiedlboarded in a day; and (4) the total amount of time spent in a lift line, on a lift
itself, and in a downhill descent. Other variables affecting these factors include, but are not
limited to: actual operating speed (typically slower than the design operating speed); lift
operating hours; portion of use for transportation (i.e., accessing another lift or area, versus
round:-trip skiing); loading efficiency (number of chairs typically filled); and desired lift-line
lengths. Because of these variables, management/operational decisions such as lift speeds, liftline lengths and hours of operation can have a significant effect on the actual CCC of a resort's
lift network and the actual SAOT capacity.
Skiable terrain ultimately determines the maximum potential CCC of a ski area. However, the
CCC of the lift system, which should match or be less than the trail network capacity, typically
establishes the actual CCC or SAOT capacity of a ski area. The Winter Sports Handbook
methodology considers the acreage of skiable terrain by ability, and appropriate skier densities
(skiers/acre) for each trail (e.g., lower ability level trails can comfortably accommodate higher
densities, or more skiers per acre, than can steeper, advanced trails). Depending on how skier
densities are assigned to specific trail segments, modest variances can result in the CCC
calculation of a ski area's terrain. Therefore, analyses conducted by different consultants or
Forest Service staff could produce different estimates of the terrain CCC, though all reasonably
similar and all arguably credible. Table 3-30 illustrates variances in trail design criteria,
comparing current industry guidelines to those outlined in the Winter Sports Handbook.

Table 3-30
Trail Capacity Design Criteria
Trail Ability Level
Low Int.
Int.

Beginner

Novice

8-12%
16
47

to 25%
14
41

to 30%
10
29

8-15%
25
50

12-25%
20
40

20-35%
15
30

Adv. Int.

Expert

to 40%
7
20

to 50%
5
14

51%+
3
8

na
na
na

25-40%
8
16

41%+
3
6

Current Industry
Criteria
Slope gradiene
Comfortable density per acre b
CCC/SA OT per acreC

USFS Criteria
Slope gradiene
Comfortable density per acre b
CCC/SAOT per acre
..

"Allows short pitches of an additIOnal 5% slope for nOVice or better skiers/snowboarders .
bRecommended actual slope capacity (CCC/SAOT) , skierslboarders per acre.
C Recommended Planning Parameter - CCC/SAOT skiers per acre.
Source: Solitude Ski Resort; SE GROUP ; USFS, Winter Sports Handbook.
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Table 3-31 illustrates the estimated CCC of Solitude's lift and formal (named) trail network
based on current industry design criteria 15 and that of the USFS, as outlined in the 1984 Winter
Sports Handbook and the Forest Plan (lifts only).

Table 3-31
°t 0 f SOlll
rt d e ' s Loft
c om~ort a ble C arrYID2 C apaclty
I saD d T ral°1s
Trail CCC

Lift CCC or SAOT Capacity

d

Ski Pod
Industry a
Link(C-2)
Moonbeam (C-3)
Sunrise (C-3)
Apex (C-2)
Eagle (DC-4)
Powderhorn (C-2)
Summit (C-2)
Main Street/S

Total

..

220
470
710
360
1,340
550
410
30
4,090

USFS
250
500
790
490
1,300
650
470
30
4,430

b

Forest Plan C

Industry a

USFS b

600
900
900
600
1,400
550
600
175
5,725

235
1,048
785
892
1,603
1,229
1,528
30
7,350

259
1,214
803
912
1,671
1,131
976
30
6,996

. ..

aBased on current operatIonal poliCIes and procedures for Solitude Ski Resort utIlizmg current mdustry desIgn cntena .
bBased on general guidelines outlined by the USFS, 1984 Winter Sports Handbook
cBased on the USFS, WCNF Forest Plan (1/2 the design uphill lift capacity).
dConsiders only formal/named ski trails/terrain at Solitude totaling approximately 371 acres. These trail CCC figures do not consider the potential
capacity of other skiable but unnamed off-piste terrain which total more than 800 acres.
Source: Solitude Ski Resort; SE GROUP; USFS.

With regard to lift capacity, the USFS (Winter Sports Handbook) methodology generates a
somewhat higher CCC figure due primarily to criteria of longer acceptable lift lines for fixed-grip
lifts 16. With regard to trail capacity, the differences between the current industry (7,352 CCC)
and USFS (6,996 CCC) figures are the result of industry's more defmitive delineation of slopes
by ability level (i.e., six versus five), assumed acceptable skier densities, and assumed planning
parameters of CCC or SAOT per acre. It should be noted that these trail CCC figures do not
consider the potential capacity of other skiable, but unnamed, off-piste (open bowl and/or glade)
terrain, which totals roughly 800 acres. This unnamed skiable terrain provides substantial
additional capacity primarily for expert skiers and snowboarders.
Despite differences (outlined in Tables 3-30 and 3-31), the net CCC calculation of lift and named
slope capacities remain reasonably similar (i.e., about 7% and 5% variation, respectively).
Overall, the current industry design criteria are site specific, reflecting planning and operating
parameters that render comfortable skiing conditions at Solitude. On this basis, the industrycalculated CCC of 4,090 SAOT is considered an accurate estimate of the mountain's current
comfortable capacity.
Given the number of variables that can affect the calculation of ski area comfortable capacity,
CCC, as measured by SAOT, is not a reliable capacity-limiting tool. Parking capacities and permit
boundaries, however, are measurable and can be accurately delineated on a map. Based on past
Source: SE GROUP.
The USFS ·Winter Sports Handbook assumes that the time spent in the lift line is acceptable if equal to the time
spent on the lift.
15

16
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and current canyon transportation studies, parking is the capacity-limiting variable at all canyon
resortS. As a result of changes to the base areas at Solitude, parking capacity had been reduced
from its pre-Village development capacity of approximately 11.49 acres. At 8.96 acres, existing
parking will accommodate approximately 1,416 vehicles (at 158 spaces per acre) 17, or 3,539 skiers
(at 2.5 skiers per vehicle). Based upon the average number ofguests staying at the resort and
those traveling by mass transit, there is currently is an excess of approximately O. 71 acres of
parking. (see Chapter 2, Alternative 1 and the Transportation section in Chapters 3 and 4).

Skiing Conditions and Ability Class Opportunities
High elevation, typical abundant dry snowfall, and generous distribution of Suruly days enhance
the skiing experience at Solitude. Excluding early season and non-peak conditions, Solitude
generally provides an appropriate mix of lifts and ski terrain that serve all skier ability levels.
Quality grooming operations and instructional skiing opportunities for all ability levels,
contribute to the recreation/skiing experience at Solitude. Table 3-32 illustrates the current
distribution of formaVnamed ski trails at Solitude, compared to the typical (market-based) ideal.
As shown in Table 3-32, Solitude generally exhibits a well-balanced trail network, although
some deficiencies are noted for lower intermediate skiers. In particular, ]ower ability level skiers
are often limited by the lack of suitable terrain for their ability level, especially during or
preceding storm periods when even less area has been machine groomed. Solitude's only liftserved true beginner terrain is the Easy Street run off the Link lift. This concentrates all firsttime beginner skiers and associated beginner lessons in one area. Occasionally, long lift lines
and congestion in certain areas, particularly on weekends and holidays, detract from the skiing
experience at Solitude. As previously noted, Solitude also has more than 800 acres of skiable,
but unnamed, off-piste (open bowl and/or glade) terrain, which adds significantly to the slope
carrying capacity and opportunity for expert level skiers and snowboarders.

Table 3-32
Solitude's Distribution of Named Ski Terrain by Ability Level
SkierlRider
Ability Level

Trail
Area
(acrest

SkierlRider
Capacity
(guests)b

SkierlRider
Distribution
(0/0)

Beginner
Novice
Low Intennediate
Intennediate
Adv.Intennediate
Expert
Total:

5.2
29.9
32.6
129.7
86.5
87.1
371.0

83
418
326
908
432
261
2,429

3%
17%
13%
37%
18%
11%
100%

SkierlRider
Market (%)
2%
13%
20%
35%
20%
10%
100%

3 Considers only fonnaVnamed ski trails/terram at Solitude. Other skiable unnamed off-piste terrain,
primarily suitable for Experts, totals roughly 800 acres.
b Based on Solitude design criteria (see Table 3-30).
Source: Solitude Mounta.i..fi Resort; SE GROUP.

17 Note: 158 spaces per acres is the analysis figure that has been used in the transportation studies for the Brighton
and Solitude EIS's. From a ski area planning perspective, 130 to 140 spaces per acre is considered more realistic
and achievable.
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Solitude has identified the following deficiencies in the existing ski conditions on the mountain
and has tailored its MDP Update to address them.
Sol-Bright Link with Brighton - Recently, the ski link between Solitude and Brighton has been
either unavailable, or at best, difficult. To ski from Solitude to Brighton, skiers must ride the
Summit lift and ski down the Sol-Bright trail to the top of Brighton's Evergreen chair. This
portion of the trail has not been maintained in most years due to lack of snow and its southerly
exposure, as well as the amount of time and energy it takes to build a level, skiable trail in this
area. From the top of the Evergreen lift at Brighton, skiers can continue on the Sol- Bright trail
around the east face of Evergreen ridge and back into the main resort boundary of Solitude. This
portion of the trail has two sections with uphill grades that require skiers to push and walk uphill.
Skiers may also choose to ski to Brighton's base area and travel back to Solitude via mass transit.
Honeycomb Return - Skiers returning from Honeycomb Canyon are often faced with the difficult
task of skiing back to the base area via a long cat track. At times, when the powder is deep or the
snow is wet and sticky, skiers must walk along portions of this cat track. Egress from
Honeycomb Canyon is even more difficult for snowboarders; without the benefit of ski poles, it
is often necessary for snowboarders to remove their boards and walk long sections of the cat
track.
Apex to Moonbeam Area Access - Currently, Fleet Street is the only early season groomed trail
from the top of Apex lift to the Moonbeam area. During early season, this trail is very narrow
because of low snow cover and the rocky terrain, which limits the area where snow-grooming
equipment can work. Lower ability level skiers are often intimidated by a steep and narrow
section of Fleet Street and may choose an alternate route to the Moonbeam area that leads them
into the run-out of numerous advanced trails coming off Eagle Ridge. Because of the early
season inability to maintain Fleet Street and neighboring Fluid Drive in a manner conducive to
use by lower ability level skiers, the Apex lift is ineffective as a feeder lift from the Village base
area. This area functions adequately once it receives a base snow depth of about 100 inches
(natural and!or manmade).
Moonbeam II' s top tenninal unloading zone is located directly beneath the Fleet Street trail runout, which creates congestion and confusion for merging and unloading skiers. Lower ability
level skiers unloading from the top terminal of the Moonbeam II lift must also navigate steep
grades that surround the top terminal in order to proceed to lower ability level terrain.
Sunrise Area Underutilization - The Sunrise lift is the main access to Solitude's upper mountain
via the Summit Lift. The Summit lift provides the only access to upper Solitude Canyon and to
upper Honeycomb Canyon. In addition to being a feeder lift to the upper mountain, Sunrise also
provides access to the lower one-third of Solitude Canyon on the Northstar, Roller Coaster, lower
Deer, Sensation, and Timberline ski trails. Northstar is the only groomable and "easier" trail
from the top of Sunrise. Because of its limited terrain, many skiers feel this lift has limited
opportunities and will ski other terrain. This leads to this area being under utilized during much
of the season. However, because Northstar is the only groomable beginning trail in this area,
during peak periods, Northstar run can become overcrowded.
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Snowmaking - Early in the season and during less-than-favorable snow years, the existing terrain,
with snowmaking coverage (approximately 50 acres) provides limited opportunities for
intermediate and advanced skiers. Existing snowmaking capacity limits the amount of terrain
and number of lifts that are open in the early season or low snow pack conditions. During
periods of minimal snow coverage, limited terrain creates congestion on the trails and detracts
from the skiing experience.
Currently, Solitude uses buried and aboveground snowmaking pipe. Snowmaking pipe is above
ground on NFS lands and is buried on Solitude's private land. An aboveground pipe also
extends from the base area up Deer Trail to Lake Solitude, which is used as a limited-capacity
holding reservoir. The majority of pipe is on the front face of the mountain, namely in the Eagle
Express and Moonbeam areas. During the early season and periods of low snow cover, the
existing aboveground snowmaking pipe hinders grooming activities and requires more machinemade snow than would otherwise be necessary.
Solitude currently supplements its Lake Solitude snowmaking water with its culinary water
source to make snow. Future availability of this source to provide adequate capacity for the
snowmaking system will diminish as the Village area development continues and requires
expanded culinary water supplies.

Skier Support Services and Administrative Facilities
As Solitude has proceeded with the development of its Village, skier support services and
administrative space have been relocated or, at times, even lost. Older buildings have been
removed, or are scheduled for removal in the near future. The result of the ongoing resort
reconfiguration, combined with existing and projected demand, is a deficiency of adequate skier
service facilities. Based on USFS Winter Sports Handbook standards (see Table 3-33), Solitude
currently exhibits a substantial deficit in restaurant/food service seating, particularly since 30%
of the available seating is outdoors and largely unusable during inclement weather.

Table 3-33
Existing Support Facility Capacity at Solitude vs. USFS Guidelines
Restaurant and
Restroom Facilities
Restaurant seats
(indoors and outdoors)
Restaurant space (sq. ft.)
Kitchen space (sq. ft.)
Toilets & Urinals
Male
Female
Wash basins
Male
Female

USFS
Guidelines
1/3
CCC/SAOT
5 X SAOT
112 SAOT

Recommended per
USFS Guidelinesa

Existing
Conditions

Surplus
(Deficit)

1,363
20,450 s.f.
2,045 s.f.

825 b
11 ,750 s.f.
4,490 s.f.

(535)
(8,700 s.f.)
2,445 s.f.

1 per 250 skiers
1 per 150 skiers

17
28

31
35

14
7

1 per 350 skiers
1 per 200 skiers

12
21

14
17

2
(4)

aBased on current estimated CCC of 4,090.
bIncludes inside seats (575) and outside/deck seats (250).
Source USFS Handbook FSH2309.25 - Winter Sports Master Development Planning 1984
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Beyond the lack of adequate space for food service, some of the existing facilities are old, energy
inefficient, not strategically located, and do not meet the needs of today' s discriminating
clientele. Table 3-34 shows the distribution of Solitude's food service seating by support facility.
The Moonbeam Center, which is the primary ski area portal for day skiers, is substantially
lacking in food service amenities, especially given the lack of convenient or direct access from
the Moonbeam parking lot to Last Chance Mining Camp, which currently provides the bulk of
food service seating at Solitude.

Table 3-34
E XIS
° ti DJ! n°ISt rl°bUti ODO f Skier SerVlces a t S01
rtUd e
Restaurant seats
Restroomsa
ToiletslUrinals
Sinks

Roundhouse
Sunshine Grill
190 or 23%

Last Chance
Mining Camp
400 or 48%

Moonbeam
Center
85 or 10%

Eagle
Express
OorO%

19 or 29%
7 or 23%

13 or 20%
5 or 16%

25 or 38%
10 or 32%

6or9%
4 or 13%

...
Men's and women's facilitIes combmed .
Source: Solitude Mountain Resort

Main Lodge
East
OorO%

Solitude
Village
150 or 18%

7 or 11%
6 or 19%

6or9%
4 or 13%

a

In addition to the deficiencies identified on the mountain, Solitude has also identified deficiencies
with the existing skier support service areas as noted below.
Moonbeam/Link Base Area Congestion - The Moonbeam Center is the main access point for the
resort. Since its construction in 1991, the Moonbeam Center has attracted a significant portion of
Solitude's skiers and often exceeds capacity. The Moonbeam Center provides convenient access
to three of Solitude's lifts: Moonbeam II, Link, and Eagle Express. In addition, Solitude's Ski
School and Ski Academy for Kids are based out this building. The Moonbeam Center also
provides skier services including ski rental, retail, and a snack bar. The combination of all these
factors has created significant congestion problems around this base at peak times.
Eagle Base Area - The present Eagle base area is without ticketing or food services. Skiers must
buy tickets at the Moonbeam Center or at the Village base area before riding the Eagle Express
lift. Skiers must ride the Eagle Express lift and ski to other areas on the upper base portion of
Solitude where food service is provided. The necessity of having to ski halfway across the resort
to fmd these services is an inconvenience for skiers. It also increases congestion at the limited ·
areas that do provide these functions (primarily the Roundhouse and Last Chance Mining Camp
facilities).
Administrative Inefficiencies - Currently, adtirinistrative offices, the mountain operation center
and ancillary facilities are located in four separate buildings. The Main Lodge (A-frame) houses
the main offices, ticketing, and ski patrol offices; the Last Chance Mining Camp houses the
resorts lift maintenance and medical facilities; the Vehicle Maintenance Building houses snow
grooming and snow removal equipment; and the Moonbeam Center houses ticketing and the
main ski school office. The Main Lodge and the Moonbeam Center are nearly one-half mile
apart, which creates inefficiencies in general operations for the resort. It is frequently necessary
for employees to drive from one parking lot, onto BCC highway, and into another parking lot, in
order to access different buildings and conduct day-to-day business.
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3.4.5.4

Developed Nordic Skiing

Solitude operates the only fee-based formal/groomed Nordic trail network in BCC. The trail
network, located between Solitude and Brighton ski areas and south of SR 190, is accessible via
the Redman Campground, east of Solitude Village, or from the Solitude Nordic Center, west of
the Brighton base area. The Nordic Center provides ticketing, men's and women's restrooms,
Nordic equipment rental and retail sales, and a snack bar, as well as Nordic skiing instruction.
Nordic equipment rentals and ticketing for the trail network is also available in Solitude Village.
The Nordic trail network, which totals 20 km (approximately 12.5 miles), is groomed for both
classic and skate-skiing and generally provides a balance of terrain for -beginner through
advanced ability levels, with 35% of the trail network classified as "easier," 55% "intermediate,"
and 10% "most difficult." Paid Nordic visits over the last three years were 7,633 in 1997/98,
7,203 in 1998/99, and 6,997 in 1999/2000.

3.4.5.5

Backcountry Skiing

During the winter of 1993, a Backcountry Winter Recreation Study (BCWRS) was undertaken by
the Salt Lake Ranger District in order to assess dispersed winter recreation. Participation in
backcountry winter use has increased in past years, and with this increase, has come conflict
among some user groups.
Scientific methods were used to extrapolate the number of user visits from the survey data
collected. A total of approximately 17,000 visits were calculated. Of these, 380/0 were crosscountry mountaineers (i.e., individuals skiing steep, upper elevation terrain using backcountry
type equipment), 37% were cross-country tours (i.e., individuals skiing flat or gently sloping
terrain using free heel equipment), 100/0 were cross-country Nordic skiers (i.e., individuals using
skating skis on a groomed track), 9% were snowboarders, 4% were snowshoers, and 1% were
alpine skiers (i.e., skiers using alpine equipment and boot hiking to their ski destination). In
addition to these, there are three commercial outfitter guides with special use permits on the
WCNF. These include Wasatch Powderbird Guides (WPG), Ski Utah/Interconnect, and Exum
Guides. Solitude also holds a permit to operate a backcountry guide service that the resort
initiated during the 2000-2001 ski season.
Nine of the 15 trailheads selected for the 1993 BCWRS are located in BCC. They include Bear
Trap, Broads Fork, Butler Fork, Cardiff Fork, Giovanni's, Guardsman Pass, Mill D, Private drive
(Solitude), and Silver Fork. These trailheads provided 48.2% of all backcountry use access in the
study. Also, a percentage of backcountry users start their tours in either Mill Creek or Little
Cottonwood Canyons, then ski and finish their tours in BCC. Thus, more than half of all winter
backcountry use occurs in BCC.
As noted, backcountry enthusiasts heavily use BCC during the winter. All trailheads above the
"S" curves are used for backcountry access in the winter. According to the BCWRS, the Mill D
and Cardiff Fork trailheads receive the highest use and provide access to a large amount of
terrain. These trailheads provide convenient access to central BCC areas, including Cardiff Fork,
Days FQrk, Mill D North Fork, and Little and Big Water drainages in Mill Creek Canyon. These
areas are also popular because they provide powder skiing for a varying degree of ability levels.
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Because Utah Transit Authority (UTA) has bus stops at Cardiff Fork and Spruces trailheads,
these areas are attractive for backcountry skiers. Also, because of the bus service to Little
Cottonwood Canyon and the location of the BCC Park and Ride lot, many skiers will start in
Little Cottonwood, ski up and over into BCC, and exit the Canyon by UTA bus from the Spruces
or Cardiff Fork areas.
Other trailheads in BCC receive less use than Spruces or Cardiff Fork. Areas other than those
accessible from Brighton or Solitude Ski Resorts are not directly serviced by UTA bus.
Backcountry users in these areas often park on the roadside or at the ski resorts. This can create
safety hazards during or following storm periods when the roadside has not adequately been
plowed and skiers are not able to park far enough onto the shoulder. Also, during high use
periods, most parking areas cannot handle the vehicle volume, and the overflow parking
encroaches onto the highway.
Upper BCC also receives a large number of backcountry users. Many of the most popular areas
are accessible from multiple access points. The Days Fork, Silver Fork, Grizzly Gulch, and Twin
Lakes Pass areas are all accessible from both Little and Big Cottonwood Canyons, while the
Clayton Peak, Peak 10420, Guardsman Pass, and Wasatch Crest areas are accessible from BCC
and Park City areas.
Solitude provides lift-served access to the backcountry through its controlled access points at the
top of the Summit and Sunrise lifts. The Sunrise lift provides access to the lower eastern side of
the Evergreen Ridge, where skiers can ski down and return to the resort via the lower Sol-Bright
trail or leave the resort and ski out through the Solitude Nordic Center trail network to Silver
Lake. The Summit lift serves the "Highway to Heaven" area, and provides access to Twin
Lakes Pass and points beyond, including Alta Ski Area, Wolverine Cirque, Patsey Marley,
Grizzly Gulch, and Silver Fork. All parties leaving either access point must check in with the
Solitude Ski Patrol and are required to carry emergency rescue equipment (avalanche transceivers
and shovels).
The out-ol-bounds areas accessed by the Summit lift are also skied regularly by backcountry
enthusiasts. Many hike to these areas without the use of lifts, starting their tour from the Grizzly
Gulch area at Alta. However, many skiers also access these areas from Brighton and Alta Ski
Resorts.

3.4.5.6

Avalanche Control

Much of the high Wasatch Mountains experiences avalanche events. Paths of past avalanches
are visible where avalanches have swept rocks, trees, and other vegetation from slopes. In Little
Cottonwood Canyon and upper BeC, known avalanche zones have been mapped. However,
maps and previous events do not guarantee the exact location of all future potential events.
Intensive avalanche control practices have been employed since the 1950s in Little Cottonwood
Canyon, and to a lesser extent in BCC, to protect property, highways, and access for the public.
Measures to protect the public from the threat of avalanche include temporary road closures,
temporary closures of ski trails and areas, closures of unpatrolled or uncontrolled avalanche
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zones adjacent to downhill resorts, avoidance of avalanche zones in building placement,
construction of barriers to deflect or reduce avalanche damage to facilities, and primarily, close
monitoring of weather and snow conditions to predict the likelihood of avalanche and the use of
explosives to cause controlled release of snow build-up prior to a major avalanche event.
Resorts prepare and implement detailed avalanche control plans that include where and what
kinds of explosives or compaction they will utilize to regularly manage and reduce the risk of
avalanche and protect public safety.
Avalanche control activity is conducted at Solitude to protect the public and property. Solitude
has an approved avalanche control plan that includes where and what kinds of explosives would
be used. Hand charges are used throughout the resort, all within the guidelines of the Winter
Operation Plan for the Resort. Closure of SR 190 or portions of the ski terrain is a means of
protecting the public when necessary. Utah Department of Transportation (UDOT) provides
avalanche forecasting for the highway and the Forest Service conducts the avalanche control
work as specified by UDOT. Within the Resort, control work is performed by Solitude under a
plan approved and supervised by the Forest Service.

3.4.6

Land Use and Plans

Land use in BCC is primarily recreational. Hiking, camping, picnicking, fishing, hunting, resort
activities, rock climbing, mountain biking, and sightseeing are the most common summer
activities. Snowmobiling, snowplaying, and backcountry, Nordic, and downhill
skiing/snowboarding are the dominant Canyon uses during winter and spring.
Big Cottonwood Canyon supports multiple uses such as residential, commercial and recreation,
while protecting natural resources such as wildlife habitat and water quality. In BCC, the Forest
Service manages 78% of the Canyon's lands totaling 25,242 acres. The remaining 6,937 acres
(22%) in the Canyon are privately held and are mostly in the higher elevations toward the
ridgelines and in the residential areas off the Canyon road near Reynolds Flat, Silver Fork and
Brighton.
The area's mix of land ownership necessitates multi-jurisdictional management by various
government agencies. The Forest Service, Salt Lake County, and Salt Lake City are all directed
by separate management plans that often overlap. The following sections discuss the land use
plans and management direction of these agencies.

3.4.6.1

National Forest System Lands

A portion of Solitude's permitted boundary and the majority ofBCC are part of National Forest
System lands and are administered by the SLRD. The WCNF manages lands under its
jurisdictions for a number of recreational and commercial uses through the WCNF Forest Plan
(USDA-FS 1985) and various laws and regulations. Use by commercial entities is managed
through issuance of permits and contracts. The WCNF has issued permits for recreation, homes,
utilities, transportation, communication, and other miscellaneous uses.
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As noted in Chapter 1, the Forest Plan outlines specific goals and objectives for resort
development. To achieve the goals for downhill skiing, the Forest Plan includes direction that
allows for private enterprise to accomplish needed high-capital investment for recreation
opportunities and permits additional facilities to be built within existing resorts.
Solitude currently operates its Nordic and alpine operations under two separate Special Use
Permits (SUPs): an alpine 30-year SUP, which is scheduled to expire in 2006; and a Nordic 15year SUP, which is scheduled to expire in 2008. The National Forest Ski Area Act, adopted in
1986, authorizes the Forest Service to "request that all existing permit holders convert existing
authorizations for a ski area to a new authorization issued pursuant to the National Forest Ski
Area Act." The Act also requires permit holders to convert to a new term permit when there is a
major modification to the ski area. Major modifications include the construction of new facilities
such as chairlifts and snowmaking facilities.
Solitude may retain its existing alpine SUP by showing compelling justification and amending
their SUP to include the Graduated Rate Fee System (GRFS) clauses contained in the National
Forest Ski Area Permit Act. The amended alpine SUP would expire in 2006 and Solitude would
then be required to convert to a Ski Area Term Special Use Permit. The Nordic SUP would not
be affected by the Act and could remain separate.

3.4.6.2

Salt Lake County

Salt Lake County has primary land-use control jurisdiction over private lands located in the
canyons. Through the administration of planning, zoning, and coordination of an interagency site
development plan approval process, the County attempts to balance development and resource
protection within the canyons.
The issuance of the Wasatch Canyons Master Plan (September 1989) culminated an effort to
integrate various regulatory and county support requirements into a comprehensive, working
framework. The document reaches beyond the regulatory and administrative level, and
establishes goals, planning guidelines, and implementing actions for land use and other concerns.
The plan has become part of the Salt Lake County Master Plan and is used to guide land use
decisions within the Wasatch Canyons through the year 2010.
The goal of the Plan is to provide diverse opportunities for public enjoyment of the Wasatch
Canyons within the capacities of the natural environment. A significant portion of the Plan is
devoted to discussion of planning, which is designed to integrate land use issues such as: 1)
recreation and open space, 2) watershed protection, 3) transportation, 4) intergovernmental
coordination, 5) public safety, 6) aesthetic standards, and 7) commercial development. Specific
to resort development, the plan states:
"The ski resorts must be able to adapt to changes in market size and composition and to
innovation in equipment and physical facilities in order to compete in a national market.
The Forest Management plan (Forest Plan) provides for reasonable increases in skier
~apacities within the present permit areas for the duration of this plan (page 36)."
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3.4.6.3

Salt Lake City

Salt Lake City owns the vast majority of the water rights in BCC. Through the use of these water
rights, Salt Lake City derives management authority to protect its watershed in the Canyon. The
1999 Salt Lake City Watershed Management Plan states as its Desired Future Condition, "The
management emphasis prioritizes water quality ftrst and multiple use of the watershed second.
The Wasatch Canyons are protected to maintain a healthy ecological balance with stable
environmental conditions, healthy streams and riparian areas and minimal sources of pollution.
Existing and potential uses that could lead to the deterioration of water quality are limited,
mitigated or eliminated. To the extent that, in the reasonable judgement of the City, a proposed
development or activity, either individually or collectively, poses an actual or potential impact to
the watershed or water quality, Salt Lake City will either oppose, or seek to manage, modify,
control, regulate or otherwise influence such proposed development or activity so as to eliminate
potential impacts." (WCMP, p. 3).
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CHAPTER 4
ENVIRONMENTAL CONSEQUENCES
4.1

INTRODUCTION

This chapter discusses the direct, indirect, and cumulative environmental consequences of
implementing the alternatives described in Chapter 2. It is the basis for comparing the impacts
associated with each action alternative to the No Action Alternative based on the existing
condition as described in Chapter 3. It also includes adverse environmental effects that cannot be
avoided, the relationship between short-term uses of the environment and long-term productivity,
and any irreversible or irretrievable commitments of resources.
An impact is described as any change in physical, biological, social, or economic factors, which
results from direct or indirect effects of an action. The impacts may be adverse or beneficial
depending on the type of change. Effects and impacts as used in this chapter are synonymous.
The following impact definitions are used:
•

Short-Term Impacts: An impact that occurs during construction and/or for one to two
growing seasons thereafter. May also occur after brief activity associated with operation and
maintenance.

•

Long-Term Impacts: An impact that continues for an extended period of years (i.e., 5 to 10
years). May also be permanent.

•

Direct Impact: An impact that occurs as the direct result of development activity, including
construction, operation, and maintenance. Direct impacts are caused by the action occurring
at the same time and place.

•

Indirect Impact: An impact that develops as the result of a direct impact and which would not
have occurred otherwise. Indirect impacts occur later in time, or further in distance from the
action, but are still reasonably foreseeable.

•

Cumulative Impacts: Effects that are an aggregate of the incremental impacts of the action
when added to past, present, and reasonably foreseeable future actions, including activities by
other parties. These effects can result from individually minor impacts that collectively
become significant over time (40 CFR 1508.7). Both indirect and cumulative effects are
long-term (beyond a construction phase) impacts.

The environmental consequences described in this chapter are grouped under the same headings
used in Chapter ill, Affected Environment. As applicable, each section includes discussion of
on-site and off-site effects. The consequences of all alternatives are discussed within each
resource section.

Environmental Consequences
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4.1.1 Cumulative Effects Considerations
Cumulative effects are generally considered to result from collective development activities that
take place over a period of time, and by deftnition occur over a "reasonably foreseeable future."
Cumulative Effects are incremental in nature, may involve several different activities and actions,
and are considered jointly as a means of assessing the combined effect of the proposal with any
other known or foreseeable actions.
Solitude Mountain Resort, located near the top of Big Cottonwood Canyon and on the extreme
eastern side of Salt Lake County, may seem to be remotely located from much of the major
developmental changes that have, are, and will occur along Utah's Wasatch Front and the Salt
Lake Valley. But the view from a landsat photo discloses that Solitude sits at the heart of a
mountain region surrounded by growing communities, transportation corridors, development and
change. The lines on a map that carve this region into various jurisdictions and ownerships, such
as Summit County, Wasatch County, Salt Lake County, National Forest System lands, and
privately-owned lands, have little meaning to plant communities, wildlife habitats, wildlife,
watersheds, or even recreationists.
Solitude's location, near the ridgeline separating the Wasatch Front and Wasatch Back on one
side and over the ridge from Little Cottonwood Canyon on another, places the resort in close
proximity to a number of existing developments and operations, and proposed expansions or new
developments and operations that impact the central Wasatch Mountains. While each of these
actions has or would be incremental in its individual effects to the environment, the consideration
of Solitude's proposed MDP Update is within the context of the surrounding, larger environment.
For biological resources, the EIS considers the central Wasatch Mountains as the area for
analysis due to its proximity, the incremental change experienced or contemplated in the region,
and the home ranges of important game animals within the area. Smaller portions of this area are
considered for other resource analyses. Some of the key projects include:
•

Incremental residential development on previously-approved lots in Big Cottonwood
Canyon;

•

Proposed MDP Updates for Alta, Snowbird, and Brighton ski areas;

•

Camp Tuttle and Redman Campground sewer construction;

•

Expansion and growth development of The Canyons Ski Resort;

•

Park City Ski Resort's lift and terrain expansions in McConkey's Bowl (500 to 600 acres of
terrain); and new skier access below the Jupiter access road onto 200 new acres of terrain;

•

Expansion of ski terrain at Flagstaff with new lodging units in Empire Canyon; new skiing
terrain at Deer Valley including Empire Summit which brings lifts to within a 100 yard direct
connection to Park City Ski Resort;
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•

Deer Crest with a gondola connection to Deer Valley and new ski terrain;

•

Outfitter and guide winter operations:
1. Wasatch Powderbird Guides helicopter skiing under Special Use Permit (SUP) from
USFS operation in central Wasatch mountain range.
2. Ski Utah Interconnect Adventure tour between Park City and Cottonwood canyons ski
resorts under SUP from USFS.
3. Alta Ski Lifts snow cat skiing in Grizzly Gulch proposed for 2001-2002 season on private
land.
4. Solitude Nordic Center backcountry ski and snowboard tours in upper Big and Little
Cottonwood Canyons under SUP from USFS.
5. Exum Mountaineering Guides backcountry skiing and mountaineering in tri-canyon area
of central Wasatch mountain range.

•

Olympic cross country and biathlon venues at Wasatch Mountain State Park with the
construction of 14.3 miles of trails;

•

Potential development on Bonanza Flat in Wasatch County, directly over the Clayton Peak
ridge from Brighton Ski Area. Potential development on Bonanza Flat may include a golf
course, a 200-room hotel, 50 condominiums, 150 single-family homes, and 75,000 square
feet of commercial space. In addition, there could be ski lift and ski terrain connections with
Park City and Deer Valley resorts, and a ski lift up the east side of Peak 10420, the peak
overlooking Hidden Canyon and the northwest flank of Clayton Peak.

When these projects and proposals are considered together within relatively close proximity to
one another and Solitude and within the relatively small region of the central Wasatch, this EIS
must at least make reference to them and recognize this context in which the Proposed Action
and its alternatives are considered.

4.2

PHYSICAL ENVIRONMENT

4.2.1

Water Resources

This section discusses the potential effects to water quantity and quality that may result from the
proposed alternatives at Solitude. Several projects exhibit the potential to impact water quantity
resources including runoff and in-str~am flow as well as certain aquatic habitat characteristics.
hnpacts to water quality resources could result from construction-induced sedimentation and
other factors.
Big Cottonwood Creek is the main source of culinary water for Salt Lake City. Several
management plans guide the protection of the Big Cottonwood Canyon watershed. The Forest
Plan direction for this area is intended to protect water quality and implement soil and water
conservation measures (USDA-FS 1985). The Salt Lake City Department of Public Utilities, in
cooperation with Salt Lake City - County Health Department, implements anti-degradation
standards, stream set-back and environmental zones, monitoring programs, enforcement
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activities, and other canyon watershed protection policies to maintain excellent water quality in
the canyon.
4.2.1.1

Water Quantity

Water quantity resources are affected by processes that determine the timing and amount of water
volumes produced within the project area, which in turn have the potential to influence areas
downstream. Public and agency scoping, followed by Forest Service interdisciplinary team
review, identified the following concerns regarding the impact of proposed development
activities at Solitude on water quantity resources. A brief discussion of regulations currently in
place that control these impacts follows each issue statement below. The succeeding sections
provide a detailed description of potential water quantity impacts associated with each
alternative.

•

How would increased snowmaking affect snowmelt within the resort and potential
downstream flooding?

Solitude has a Surplus Water Agreement with Salt Lake City Department of Public Utilities to
use up to 40 million gallons of water from Big Cottonwood Creek annually for snowmaking
purposes. Assuming this quantity is the amount of runoff from machine-made snow,
snowmaking at Solitude could increase annual runoff flows in Big Cottonwood Creek by
approximately 5% immediately below the ski resort, and approximately 0.20/0 at the mouth of Big
Cottonwood Canyon. Water used for snowmaking is spread over a large area of the mountain,
lowering the potential for high volumes of snowmelt runoff occurring from any particular area.
Under all alternatives, the timing of machine-made snowmelt would coincide with the timing of
natural snowmelt and would generally peak over a period of a few weeks. Since more snow
would be on the mountain than under natural conditions, the length of the snowmelt period
would increase slightly. Snow would remain on the ski runs for a little longer, perhaps up to two
weeks. The period of highest flooding potential, or peak flow, would not be affected because
machine-made snow at Solitude (and at all ski areas) is of higher density and would likely melt
more slowly than natural snow. This would likely result in a slightly longer melt and runoff
season, but would not significantly increase flooding potential.

•

What would be the effect on the amount of water available for stream flows, fish
habitat and downstream water supply?

The Wasatch Cache National Forest (WCNF) has established minimum stream flow
requirements for portions of Big Cottonwood Creek including the segment adjacent to Solitude.
These values reflect average minimum monthly flows recorded from 1901 to 1998 at the U.S.
Geological Survey (USGS) gage station located near the mouth of Big Cottonwood Canyon. The
minimum flow for Big Cottonwood Creek at Solitude was based on the proportion of subwatershed area above Solitude contributing to flow compared to the entire Big Cottonwood
Creek watershed (see Appendix D for a more detailed description of the methodology). The
minimum monthly flows determined for Big Cottonwood Creek at Solitude for the snowmaking
period of October through January are listed in Table 4-1. The WCNF would permit water
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withdrawals for snowmaking purposes only when water is available in excess of these
established minimum stream flow standards.

Table 4-1
Minimum Stream FI ows ~or B"II C ott onwoo d C reek a t Solitude
Month
Flow (cfs)
October
2.8
November
2.7
2.3
December
2.1
January
February
2.2
2.6
March
April
4.1
Water quantity impacts to downstream users are protected by the type of agreement regulating
the withdrawal of water by Solitude from Big Cottonwood Creek. Under the current agreement
with Salt Lake City Department of Public Utilities, Solitude can only use water that is in excess
of the appropriated water rights of entitled downstream water users including hydroelectric plants
(e.g., Stairs power plant), irrigation companies, and municipal and domestic consumers. When
the amount of water in Big Cottonwood Creek is not sufficient to meet the water rights
maintained by these entities (including minimum instream flow requirements), Solitude is not
permitted to withdraw water from the creek for snowmaking purposes.
It should be noted here that the total amount of water used for snowmaking will vary on a yearly
basis and is primarily dependent upon the amount and timing of natural snow received during a
ski season, and the occurrence of conditions necessary to make snow (e.g., cold air temperatures).
Ski resorts located on WCNF lands, including Solitude, typically utilize machine-made snow to
extend the ski season by increasing marginal snow covers during the early ski season. Machinemade snow is also utilized for maintaining snow cover during winters when the amount of
natural snow received is below average and must be supplemented in order to maintain skiable
surfaces.

Alternative 1: No Action
The No Action Alternative would not allow any of the development activities proposed by
Solitude to occur on public lands, with the exception of minor improvements to existing facilities
such as lifts, trails, buildings, and other ski support facilities. Solitude could continue
development activities on private land but would be regulated by Salt Lake County as well as the
Army Corp of Engineers (ACOE) where appropriate. Although the discussion and analyses
connected with development activities on private land with potential to affect water quantity are
discussed under the No Action Alternative, it is assumed that these activities would occur under
most other alternatives as well. Projects affecting public lands, either directly or indirectly, are
discussed under the appropriate action alternative below.
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Development activities affecting water quantity under the No Action Alternative are essentially
those associated with snowmaking operations. Solitude has currently proposed to install
approximately 20,000 additional feet of below-ground pipe for snowmaking purposes on private
land. This proposal would roughly double the existing snowmaking coverage from
approximately 100 acres to 200 acres. Under optimum conditions, this system could potentially
convert 2 million gallons of water per day to machine-made snow. As mentioned previously, the
total amount of water utilized for snowmaking will vary according to the amount and timing of
natural snow received during a ski season.
Solitude would continue to utilize water from Lake Solitude and the Alta Mine Tunnel to meet
snowmaking demands under the No Action Alternative. No withdrawal of water from Big
Cottonwood Creek would occur. Without the ability to refill Lake Solitude with water from Big
Cottonwood Creek, Solitude would not have sufficient water to make optimal use of their
expanded snowmaking system. As a means of increasing their ability to store water, Solitude
could also increase the storage capacity of Lake Solitude by damming and!or dredging the lake
following approval from Salt Lake County, the State Dam Safety Board, and the ACOE.
At present, Solitude primarily relies upon the Alta Mine Tunnel as a source of culinary water.
This tunnel is located in Silver Fork Canyon on land owned by Solitude, and is capable of
supplying the entire resort with enough water for culinary and fire protection purposes. The
existing water contract between Salt Lake City and Solitude provides 500 acre-feet of water to
meet culinary needs. Water volumes provided by the tunnel are considered adequate to meet the
demands of culinary and fire protection purposes under all of the alternatives.

Alternative 2: Proposed Action
Development activities under the Proposed Action that could affect water quantity are centered
primarily on snowmaking operations. The existing snowmaking system would be expanded
under the Proposed Action to provide a total coverage for 250 acres of trails and selected highuse areas at the resort. The Proposed Action would also include development activities affecting
water quantity such as diverting water from Big Cottonwood Creek, under their existing surplus
water agreement with Salt Lake County, and increasing the storage capacity of Lake Solitude.
Water would be obtained from Big Cottonwood Creek through a diversion weir. Solitude would
then be able to pump water diverted from the weir to Lake Solitude for storage and would later
utilize gravity feed from the lake and a booster pump to pressurize the snowmaking lines. The
diversion weir would be designed in such a manner that withdrawal would occur only during
periods when streamflow volumes were in excess of the minimum flow standards .sufficient to
protect fish and aquatic resources. When flows in Big Cottonwood Creek at Solitude are below
the minimum required flows listed in Table 4-1, no water could be diverted for snowmaking
purposes. If water is used for stiowmaking purposes, stream flows in Big Cottonwood Creek at
Solitude could be reduced to the minimum monthly required flows periodically from October
through early January.
As mentioned previously, the total amount of water used for snowmaking will vary according to
the amount and timing of natural snow received during a ski season. The minimum stream flow
standards for Big Cottonwood Creek (see Table 4-1) are intended to prevent impacts to aquatic
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species and riparian areas during low flow periods, which occur in the winter and overlap the
snowmaking season. The site-specific in-stream flow standards were extrapolated from
watershed-wide figures. In order to ensure that they provide an appropriate level of protection to
aquatic resources, Solitude would be required to conduct an instream flow study (mitigation
measure AQU-3) under the Proposed Action and any alternative that includes the diversion weir
on Big Cottonwood Creek. Overall, no adverse effects would occur to downstream water users
under any of the alternatives because Salt Lake City regulates water withdrawals within the
canyon and permits snowmaking use only when water is not needed for other uses.
Demands for water used for culinary and fire protection purposes would continue to be met by
the Alta Mine Tunnel under the Proposed Action. Water volumes provided by the tunnel are
considered adequate to meet culinary and fire protection needs under all of the alternatives. All
of the proposed facility expansions on public and private lands would be located within close
proximity to the existing culinary water lines, which would be capable of delivering any
increased demands in water volume.
Wastewater volumes in the form of sewage generated under the Proposed Action would be
routed to the Big Cottonwood Canyon sewer system and eventually treated at sewage treatment
plants in Salt Lake City. The existing sewer system is considered capable of handling increased
wastewater volumes generated under the Proposed Action. However, a new extension line would
be installed connecting the Giles Flat area and Solitude property north of Giles Flat with the
existing sewer main near the Old County Road. This line would be sized to meet the expected
growth in these areas.
Stormwater volumes produced by surface runoff from roads, parking areas, and building sites
associated with the Proposed Action would be managed through the use of a stormwater
collection system installedlburied along the Old Country Road. This system would deliver
stormwater to a new sedimentation pond that would be capable of managing runoff from existing
and future roads, parking areas, and building areas located on private lands within Solitude
Village. If runoff events exceed design capacity, this pond would deliver stormwater to Big
Cottonwood Creek after sediment and other material were removed from suspension.

Alternative 3
Impacts to water quantity associated with Alternative 3 would be identical to those described
under the Proposed Action.
Alternative 4
Impacts to water quantity due to snowmaking activities proposed under Alternative 4 would be
similar to those found under the No Action Alternative in that no expansion of snowmaking
coverage would be permitted on NFS lands. However, existing lines on NFS lands could be
buried. Snowmaking coverage could expand on private land, as it could under all of the
alternatives. No direct water withdrawals from Big Cottonwood Creek would be permitted, so
on- mountain diversion points would continue to be used. Lake Solitude would not be dammed
or dredged to increase storage capacity. Management of wastewater volumes from sewer and
surface runoff would be identical to that described under the Proposed Action. .
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Alternative 5
Impacts to water quantity associated with snowmaking activities proposed under Alternative 5
would be the same as those found under the No Action Alternative. Management of wastewater
volumes from sewer and surface runoff would be identical to that described under the Proposed
Action.
Alternative 6
Water quantity impacts associated with proposed snowmaking activities described under
Alternative 6 would be identical to those found under the Proposed Action. An additional water
storage facility is proposed under Alternative 6, in case increasing the capacity of Lake Solitude
by dredging or damming is not approved by Salt Lake County, the State Dam Safety Board,
and/or the ACOE. A large underground storage tank (up to 2-million-gallon capacity) would be
constructed near the Roundhouse mid-mountain restaurant.
4.2.1.2

Water Quality

Water bodies within the state of Utah are protected by federal and state legislation designed to
maintain water quality standards according to an assigned beneficial use. Impacts to water
quality resources can result from naturally occurring events, such as precipitation-induced
erosion on barren slopes defoliated by wildfire, or from human activity such as land
development. Big Cottonwood Creek, by State law, is an anti-degradation segment, where no
reduction in existing water quality is permitted. As a result, any development activities with
potential to impact water quality in the Big Cottonwood Creek watershed must be carefully
examined. Public and agency scoping, followed by Forest Service interdisciplinary team review,
identified the following concerns regarding the impact of proposed development activities at
Solitude on water quality resources. A brief discussion of regulations currently in place to
control these impacts follows each issue statement. Potential water quality impacts associated
with each alternative are described in detail in succeeding sections.

•

What would be the effect on stream water quality, both short and long term?

The main concerns with water quality are sedimentation of streams from ground disturbing
activities and potentially rising bacterial pollution from increased year-round recreational use at
Solitude and in Big Cottonwood Canyon.
Sedimentation of streams can cause higher turbidity, filling-in of reservoirs, and loss of dissolved
oxygen. Higher turbidity can cause increases in nutrients and bacterial growth, which further
degrade water quality. As mentioned previously, Big Cottonwood Creek is classified by State
law as an anti-degradation segment and must maintain existing levels of water quality.
For the purpose of this analysis, water quality impacts associated with sedimentation of streams
are examined with respect to each project's location relative to pathways by which surface runoff
can detach and transport sediments downslope into the stream. This approach of identifying and
finding solutions to sedimentation problems is called the connected disturbed area (CDA)
approach. This approach prescribes "disconnecting" disturbed areas from natural pathways
Environmental Consequences

4-8

Solitude MDP Update Final EIS

Chapter 4

through which sediment would normally be transported. As a result, the total sediment yield to
major streams and other water bodies can be greatly reduced. Refer to the Soils section of this
chapter for a more detailed description of this method and an assessment by alternative of erosion
potential. Additional analysis in this section of potential water quality impacts will consider
disturbance area, length of time before vegetative recovery, slope and erosion potential,
proximity to water drainage (ephemeral and perennial streams), and the mitigation measures
required to control erosion and sedimentation.
As noted in Appendix C, the Forest Service and the EPA require that site-specific Storm Water
Pollution Prevention Plans (SWPPP) be prepared and submitted for projects disturbing
substantial areas of soil surface. Appendix C was prepared to facilitate development of effective
plans, and the following discussion of impacts and mitigation cites the appendix and specific
practices pertinent to given elements of Solitude's proposal. Solitude will submit site-specific
SWPPPs with annual operating plans to the Forest Service. Following review and approval by
the Forest Service, Salt Lake County, and the Utah Division of Water Quality, these SWPPPs
will allow coverage of the project under Utah's Pollution Discharge Elimination System
(UPDES) permit.
Elevated levels of bacteria concentrations in stream water have the potential to cause sickness in
people who come in contact with the water, either through drinking or secondary contact such as
wading or playing in the water and then putting their fmgers in their mouth. High bacteria levels
also require increased processing at water treatment facilities to reduce bacteria counts. Big
Cottonwood Creek is currently protected by standards maintained for drinking water and
secondary contact, which include standards for bacteria concentration. Although fecal and total
coliform counts in Big Cottonwood Creek are well below the state standards, annual averages for
these measures have increased slightly over the last few years (see Appendix D for a summary of
coliform counts measured in Big Cottonwood Canyon 1989-96). Development at Solitude has
the potential to increase bacteria in Big Cottonwood Creek due to increased use of the canyon
and the potential for increased year-round recreational opportunities at the canyon's two ski
resorts (Solitude and Brighton).

•

What would be the effect of snow removal on water quality?

Impacts to water quality could occur when snow is removed from parking lots and other
developed areas. When snow is removed from paved areas, chemical pollutants from vehicles,
including fuel, oil, and antifreeze, could be transported into areas where the snow is temporarily
stored and later mixed with Big Cottonwood Creek. Snow removed from unpaved areas would
likely contain gravel, road salt, and sediment as well, with the potential to eventually mix with
Big Cottonwood Creek. Although state water quality standards are currently being met at the
mouth of Big Cottonwood Creek, a source of chemicals and sediment produced during snow
removal activities could adversely affect local fish and aquatic habitat.

Alternative 1: No Action
The No Action Alternative would not allow development on NFS lands with the exception of
minor facilities improvements. Solitude could continue development activities on private land
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but would be regulated by Salt Lake County and the ACOE where appropriate. Although
development activities located on private land will be discussed under the No Action Alternative,
it is assumed that these activities will occur under most action alternatives as well. Potential
effects of development activities located in areas throughout Big Cottonwood Canyon that could
impact water quality in Big Cottonwood Creek are discussed below under cumulative effects.
Facilities
Most facilities development under the No Action Alternative would occur at the new Village
base area. This private land development, implemented through a master plan approved by Salt
Lake County in 1994, would disturb approximately 14.3 acres. Build-out is projected to be
complete within five years. Grading and drainage plans, developed in response to erosion and
sedimentation concerns, were approved by the County and have largely been completed. Due to
its large size, high level of disturbance, and proximity to the creek, the Village development was
assigned a high risk hazard in the CDA analysis. However, the surface disturbance impacts of
this development are mostly complete and the grading and drainage plans are largely
implemented, thus Village development is not a major water quality concern.
In addition to Village development, Solitude would continue with other development located on
private land, that of the Eagle Express day lodge. CDA analysis of this activity indicated that a
low risk to water quality would be associated with facilities development under the No Action
Alternative.

Ski Lifts and Trails
Development activities associated with ski lifts under the No Action Alternative include
regrading of selected top terminals (including those located on the Apex, Sunrise, Summit and
Eagle Express lifts), Moonbeam II lift upgrade, and construction of the Honeycomb return lift.
Solitude would make ski trail improvements on Honeycomb, Apex (lower Diamond Lane and
upper Alta Bird), Sol-Bright (sections 9a, 9b, and 9d), upper Same Street, Fleet Street and Fluid
Drive, upper Little Dollie and Wanderer Bowl, North Star, upper Serenity, and Powderhorn area
trails, all of which occur on private land. CDA analysis of ski trail and ski lift development
activities associated with the No Action Alternative indicated a moderate-to-high risk to water
quality prior to mitigation.

Any ground modification to a ravine or other private land proposals, such as those which may
occur with improvements to Fleet Street and Fluid Drive, is covered by the Foothills and
Canyons Overlay Zone Ordinance (FCOZ); 19.73.080. This ordinance requires that "To the
maximum extent feasible, development shall preserve the natural surface drainage pattern
unique to each site as a result of topography and vegetation ... Natural drainage patterns may be
modified on site only if the applicant shows that there will be no significant adverse
environmental impacts on site or on adjacent properties ... Jfnatural drainage patterns are
modified, appropriate stabilization techniques shall be employed. "
Regrading of top terminals has an associated high risk rating due to the soil type and, in some
cases, the slope of the area to be graded. Due to the distance between these areas and a stream
channel or drainage, the potential for sedimentation is low and could be prevented through
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implementation of CMPs included in Appendix C. These measures would include efforts such a~
mulching, erosion control blankets, limiting regrading to periods when runoff potential is low,
and managing topsoil to ensure success of revegetation.
CDA analysis of erosion potential associated with the Moonbeam IT lift upgrade indicated
moderate risks while potential risk associated with the Honeycomb return lift is high, prior to
mitigation. Erosion potential associated with these activities is due primarily to the associated
soil type but also·to the steep slopes and close proximity to Honeycomb Creek in the case of the
Honeycomb return lift. Typically, this stream only flows in late spring and early summer during
years with high snowmelt run-off. Delaying construction in this area until the seasonal flow ends
and using CMPs found in Appendix C would reduce the potential of sediment being transported
to Big Cottonwood Creek. Some of the mitigation measures and CMPs include the use of silt
fences, sediment ponds, water bars and other measures designed to reduce temporary and
permanent erosion and sedimentation.
Revegetation potential is a concern in the short-term with ski trail improvements located on
steep, rocky slopes with shallow soils, including those associated with the Apex (lower Diamond
Lane and upper Alta Bird), Sol-Bright, Fleet Street and Fluid Drive, upper Serenity, and
Powderhorn area projects. The Sol-Bright trail (sections 9a and 9b) also exhibits high potential
to produce sediment to Twin Lakes reservoir, particularly during construction and in the flrst year
of vegetative recovery. The high sediment potential of these areas is due to the moderate-to-high
slope gradient, the high to very high soil erosion potential, and the amount of ground disturbance
near a water drainage. Sol-Bright trail sections 9a and 9b also exhibit slow vegetative recovery
potential, which would prolong the time period when soils are susceptible to erosion.
The remaining ski trail projects, including Honeycomb return trail, upper Same Street, upper
Little Dollie & Wanderer Bowl, North Star, and forest stand thinning west of Challenger (private
land only) have a moderate to low risk of erosion as.indicated by CDA analysis. Mitigation
measures and CMPs associated with ski trail improvements would reduce or eliminate potential
erosion hazards by initially controlling detachment and runoff from disturbed areas with erosion
control blankets, silt fences, and water bars. Permanent erosion and sedimentation would be
controlled through successful revegetation of disturbed areas following careful topsoil
management.

Transportation
CDA analysis of transportation projects associated with the No Action Alternative indicated a
slight to moderate risk of water quality impacts. Assuming the use of proper mitigation measures
such as sediment fences, construction of parking facilities and RV hookups in the Eagle Express
base area would have a very low probability of producing sediment to Big Cottonwood Creek.
These projects are located on private land maintaining low gradient slopes. In addition, the Eagle
Express base area is adjacent to a well-vegetated buffer strip (approximately 100 feet wide),
located between the proposed construction site and Big Cottonwood Creek. Development of a
parking plan (including snow storage and runofJ) is strongly recommended.
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The possible failure of the existing Moonbeam entry road culvert represents the greatest risk to
downstream sedimentation in this area. Risk of failure of the existing culvert is exhibited by its
current crushed condition and the May 1998 slough. Under the No Action Alternative, wetland
areas ,above the culvert and riparian conditions above and below the culvert would remain as they
currently exist. Necessary culvert maintenance such as removal of beaver dams and debris would
continue. The No Action Alternative would maintain the potential for culvert blockage and
failure, which would cause increased sedimentation below the culvert.

Snowmaking
No new snowmaking pipeline would be installed on NFS lands under the No Action Alternative.
CDA analysis of snowmaking improvements on private land indicated a high risk to water
quality prior to mitigation. Solitude could bury new snowmaking pipeline on private property
including the following ski runs: Diamond Lane, Eagle Ridge, Gary's Glade, Olympia,
Serenity/FIS, Inspiration, Hal's Hollow, and Sundancer. Burial of snowmaking lines off steep
sections of Eagle Ridge including Diamond Lane, Gary's Glade, Olympia, and Serenity/FIS
would occur on steep, rocky slopes with shallow soils. These areas would be difficult to
revegetate, based on past experience at the resort, and pipe burial is not recommended. Although
erosion from these areas would eventually be reduced to levels produced from undisturbed sites,
the amount of time required for successful revegetation would be somewhat longer than that
exhibited at other areas with deeper soil profiles. The average disturbance width of the corridor
used to bury snowmaking pipeline and associated utilities would span 25 to 35 feet. Specific
mitigation measures associated with burial of snowmaking pipeline have been developed and are
included under mitigation measures in Chapter 2. Much of the mitigation will involve control
through the use of mulch, erosion control blankets, and soil stabilization measures. Other
mitigation will address impacts associated with stream crossings or interception of shallow
groundwater.
Pending approval by Salt Lake County, the state Dam Safety Board, and the ACOE, the holding
capacity of Lake Solitude could be enlarged from 3 million to 5 million gallons by dredging
and/or building up the dam. Dredged material would be placed at the toe of the slope below
Lake Solitude dam. CDA analysis of development of Lake Solitude indicated a high risk of
impact to water quality prior to mitigation. -The risk associated with this project is a function of
soil type and the immediate connection with Mill F South Fork Creek. Mitigation measures to
control sediment from the dam reconstruction and dredging activities would reduce the potential
for adding sediment to Mill F South Fork Creek. .These measures would include the use of small
sediment ponds or traps in Mill F South Fork Creek to allow sediment particles to settle out of
the discharge from Lake Solitude, thus preventing them from entering Big Cottonwood Creek.
Other mitigation measures address the placement of dredged material removed from Lake
Solitude in stable areas and erosion control of barren soil surfaces. A list of CMPs reducing
sedimentation impacts from dredging activities can be found in Appendix C, Earthwork.

In addition to sediment concerns, a hydrogeologic connection between Lake Solitude and the
Kentucky- Utah tunnel is cited to exist in Marsell (1964). This relationship warrants further
investigation, as the community ofSilver Fork takes culinary water from this tunnel. It is
recommended that a study be conducted to determine the hydrogeologic connection between
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Lake Solitude and the Kentucky-Utah tunnel prior to dredging or dam construction activities in
Lake Solitude (Condrat 2001).
Ore processing did not occur in the upper reaches ofBig Cottonwood Canyon. Piles of rock
surrounding Lake Solitude, left from mining activities, are wasterock, not mine tailings (Goar
2001). Therefore, dredging and/or dam construction activities will not degrade water quality
through the addition of exposed heavy metals.

Summer Recreation
No enhancements to Solitude's summer recreation program on NFS lands would be permitted
under Alternative 1. As previously noted, growth in summer recreation use patterns would likely
continue at Solitude and in Big Cottonwood Canyon. These patterns have increasing potential to
degrade water quality in Big Cottonwood Canyon over the long term, in the absence of welldesigned regulatory controls of bacterial pollution sources.
Utilities '
The existing utility infrastructure at Solitude is capable of meeting current demands as well as
potential demands under all alternatives. Some construction/modification to existing
infrastructure is proposed under certain alternatives that would impact water quality and will be
discussed in the following sections. No construction/modification activities are proposed to the
existing utility infrastructure under the No Action Alternative.
Snow Removal
Current parking lot snow removal procedures would continue under the No Action Alternative.
Expansion of parking facilities associated with the Eagle Express base area would result in
additional snow volumes removed from this area during the winter. This parking facility would
be located on private land and subsequently would not fall under the jurisdiction of the WCNF
protocol for snow removal and storage. Any water quality impacts to Big Cottonwood Creek as a
result of snow removal and storage from parking facilities would fall under the jurisdiction of the
Salt Lake City Department of Public Utilities and the Utah Division of Water Quality.
Alternative 2: Proposed Action
Facilities
Under the Proposed Action, five buildings are proposed for construction or modification that
would require ground disturbing activities . .CDA analysis of facilities development under the
Proposed Action indicated only a slight to moderate risk of impacts to water quality. Building
projects would disturb approximately 2 acres, including the Resort Operations Center, Eagle
Express day lodge, Moonbeam Center, Last Chance Mining Camp, and Trapper's Cabin. The
Resort Operations Center would be incorporated into the existing Vehicle Maintenance Building
as an expansion project. All proposed buildings are located on vegetated, low gradient slopes
with low and moderate erosion potential. Distances from each construction site to Big
Cottonwood Creek range from approximately 175 to 300 feet, well beyond the recommended
100-foot buffer zone. Sediment should be effectively controlled through County-regulated
structures such as sediment fences and mulch. Based on past practices at Solitude's base area, the
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risk of sediment reaching Big Cottonwood Creek is low. In the long term, a full vegetative
recovery to disturbed areas should occur in two to three years and the potential for continued
sedimentation alleviated.
Ski Lifts and Trails
Proposed ski lift and trail projects under the Proposed Action are located throughout the ski area
on private and NFS land and would involve some degree of ground disturbing activities. Ski lift
projects occurring under the Proposed Action that are located within 300 feet of a water drainage
include the bottom of the Apex lift upgrade, Redman lift, Honeycomb return lift (see No Action
Alternative), Sol-Bright lift, and the ski lift associated with the West End parking lot. CDA
analysis of these projects indicated that the Apex lift, Honeycomb return lift, and the Sol-Bright
lift all have a high risk of erosion prior to mitigation, while the remaining projects have a
moderate risk of erosion. Under the Proposed Action, the Sol-Bright ski lift exhibits the highest
short-term potential to produce sedimentation impacts. Although the Sol-Bright lift towers
would be located in an area with high sediment potential, the amount of disturbance created
during installation of each tower would be very small (20 feet by 20 feet per tower) and the
likelihood of sediment reaching Twin Lakes reservoir would be low. Potential sedimentation
from these areas would be easily controlled through the use of structures such as sediment fences
and mulch. The other ski lift projects exhibit moderate-to-high potential to produce sediment to
water drainages based on the distance to the nearest drainage or the amount of disturbance
associated with the project. Erosion control measures applicable to these projects include, but
are not limited to, those found listed in Appendix C and in Chapter 2 - Mitigation.

Other ski lift projects associated with the Proposed Action that are more than 300 feet from a
water drainage yet maintain a moderate-to-high erosion risk include the upper portion of the
Apex lift upgrade, Powderhorn upgrade, Moonbeam II lift upgrade and realignment, and
regrading of selected top lift terminals including the Apex, Sunrise, Summit, and Eagle Express
lifts (see No Action Alternative). Erosion risks associated with lift upgrades are primarily due to
the soil type and steep slopes associated with each project. The Pulse Gondola and Magic Carpet
projects would also occur under the Proposed Action and are located on soils with low erosion
hazard and low gradient slopes. Mitigation measures applicable to lift upgrades would be similar
to those used with the Sol-Bright lift. Refer to the No Action Alternative for mitigation measures
assigned to regrading of selected top lift terminals. Mitigation measures applicable to the Pulse
Gondola and Magic Carpet projects would include the use of erosion mats and sediment fencing.
Ski trail projects associated with the Proposed Action that come within 300 feet of a water
drainage include the Redman trail, Honeycomb return trail, New Trail near Sunrise lift, lower
Easy Street (in conjunction with internal mountain road upgrade), and the Sol-Bright trail. CDA
analysis of these projects indicated that the New Trail and Sol-Bright trail (all sections) have a
high risk of erosion prior to mitigation. This risk results from a combination of factors including
soil type, steep slopes, and proximity to Mill F South Fork and Twin Lakes. The remaining ski
trail projects have a moderate risk of erosion although the Redman trail comes to within 50 feet
of Big Cottonwood Creek. Several mitigation measures applicable to ski trail projects would be
required to control sediment in areas that exhibit high potential for sediment production and are
located near water bodies or runoff pathways connected to water bodies such as drainage
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channels. Such mitigation measures include staggering the timing of construction projects that
exhibit high sediment production potential and the use of special sediment control structures such
as debris basins, cross-slope trenching, and erosion matting. Also, the construction process
would be managed so that erosion control would immediately follow disturbance at one location
within a project site, prior to beginning disturbance on the remainder of the project. For
example, this approach could be very effective in constructing the New Trail, with the lower
section of trail near Mill F South Fork being developed first. All necessary erosion
control/sediment structures, including construction of debris basins, sediment traps, water bars,
cross-slope trenching, erosion matting and reseeding, would be completed before beginning
construction on the middle and upper trail sections.
Ski trail projects more than 300 feet from a water drainage include Apex (lower Diamond Land
and upper Alta Bird), lower Easy Street, upper Same Street, Fleet Street and Fluid Drive, ski
school staging area, upper Little Dollie and Wanderer Bowl, North Star, upper Serenity,
Powderhorn area trails, and forest stand thinning west of Challenger. CDA analysis of these
projects indicated erosion hazards ranging from high to low. Ski trail projects with high erosion
hazard ratings, including the Apex, upper Serenity, and Powderhorn area trails, would utilize the
same mitigation measures as trail projects with similar erosion hazard ratings located less than
300 feet from a water drainage. Particular emphasis should be paid to topsoil management in
areas with shallow soil depths in order to ensure success of revegetation efforts. These include
the Apex (lower Diamond Lane and upper Alta Bird), Fleet Street and Fluid Drive, upper
Serenity, and Powderhorn area trails. Ski trail projects with a moderate to low erosion risk
would need to minimize temporary soil erosion by controlling detachment and runoff from
disturbed areas with erosion control blankets, silt fences, and water bars where appropriate.
Permanent erosion and sedimentation would be controlled through successful revegetation of
disturbed areas following careful topsoil management.
In summary, it is expected that sedimentation produced during construction/modification of ski
trails and lifts associated with the Proposed Action would be low and would not produce adverse
effects to water quality with the consistent use of proper mitigation measures. In the long term,
vegetative conditions should return to pre-construction levels, alleviating sedimentation
potential. The Sol-Bright (9b) trail would take longer to recover because of its slower inherent
vegetative recovery potential.

Transportation
All proposed transportation projects would cause ground disturbance near Big Cottonwood
Creek. Development ofparking plans (also referred to as snow storage plans), which include
direction pertaining to runoff and snow storage, must accompany proposed parking lot
development on NFS land. CDA analysis of these projects indicates a risk of erosion ranging
from low to high. These projects would be located on low to moderate gradient slopes, in soils
with low to moderate erosion potential. Three projects, including the West End, Moonbeam, and
bus/high-occupancy parking lots, would be located adjacent to Big Cottonwood Creek for
distances of approximately 910 feet, 1,450 feet, and 480 feet respectively. Of these, the
buslhigh-occupancy vehicle parking lot has the greatest associated risk of soil erosion
(moderately high) due to its size and proximity to Big Cottonwood Creek. Other transportation
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related activities near Big Cottonwood Creek include widening and relocating portions of the
existing mountain road from Moonbeam to Last Chance Mining Camp, upgrading the entry road
and culvert at the Moonbeam parking lot, and construction of acceleration!deceleration lanes
along SR 190.
CDA analysis of the expansion or replacement of the existing Moonbeam parking lot entry
bridge and culvert indicate a high risk of erosion. Much of the erosion hazard and associated
sedimentation are associated with placement of approximately 12 feet of fill material along the
upper side of the stream crossing, which would fill a minor amount of wetland. Additionally,
some short-term sedimentation to Big Cottonwood Creek would result from placement and
removal of a water diversion pipe.
Short-term sediment production associated with transportation related projects under the
Proposed Action would be reduced to very low levels through mitigation practices. Required
mitigation would include the use of sediment fencing, berms, mulch, erosion control blankets,
and sediment detention basins. For all projects located adjacent to Big Cottonwood Creek,
sediment fencing would be placed downslope of the disturbed areas in sections where sediment
could potentially reach the creek. Care would be taken to control sediment at bridge crossings
through mitigation measures, such as diverting channel water through a culvert during
construction and using sediment fences, mulch, and straw bales to control erosion. Based on the
results of similar projects at Spruces campground and Snowbird resort (Little Cottonwood
Canyon), low amounts of sediment would be expected to enter the stream channel in the shortterm, and full vegetative recovery should occur in two to three years.
In the long-term, paving of the Moonbeam parking lot would improve the water quality of Big

Cottonwood Creek by reducing the amount of road salt, sand, and gravel as well as vehicle
(petroleum based) residue contained in parking lot runoff. A curb and gutter would route parking
lot water into a wastewater collection system installedlburied along the Old County Road. This
system would deliver wastewater to a new sedimentation pond that would be capable of
managing runoff from existing and future roads, parking areas, and building areas located on
private lands within Solitude Village. The wastewater collection system would be installed in
previously-disturbed areas (roads and parking lots) while the sedimentation pond would be
constructed on previously undisturbed NFS land, potentially impacting about 4,200 square feet.
This pond would dramatically increase the quality of surface runoff generated from roads,
parking lots, and other impervious surfaces by removing suspended sediment and vehicle
residues, thus preventing them from entering Big Cottonwood Creek during surface runoff
events.

Snowmaking
Ground disturbance would occur from burying snowmaking pipelines and from installing a
diversion weir in Big Cottonwood Creek. The majority of pipeline disturbance would occur at
distances greater than 300 feet from stream channels. No snowmaking pipelines would be buried
on steep sections of Eagle Ridge. Snowmaking pipelines would be close to stream channels near
the Big Cottonwood Creek diversion weir and through the Mill F South Fork drainage of Lake
Solitude, which includes two stream channel crossings. CDA analysis of water quality impacts
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produced from developments associated with snowmaking (i.e., burial of pipelines, installation
of diversion weirs, and development of Lake Solitude), indicate a high risk of erosion and/or
sedimentation prior to mitigation. Detailed mitigation measures, specific to installation of
snowmaking components, have been developed and are outlined in detail in the mitigation
section in Chapter 2.
The snowmaking line from the proposed Big Cottonwood Creek diversion weir exhibits the
potential to produce sediment for approximately two to three years following construction.
Sediment control measures would reduce sedimentation to low levels.
Under the Proposed Action, the existing snowmaking pipeline connected to Lake Solitude would
be buried in its existing alignment, crossing primarily upland sites and the upland/riparian
interface areas of the drainage bottom. The majority of the pipeline would be buried
approximately 100 feet from the stream channel, although a few segments would be located as
close as 25 feet. Because of the pipeline's closer proximity to the stream channel, Alternatives 2
and 3 represent a slightly greater risk of sedimentation to Mill F South Fork Creek during and
within a year of construction than do Alternatives 4 and 5. The Mill F South Fork drainage was
damaged by a flood several years ago and later rehabilitated by filling in a large gully and
constructing a new channel. The drainage bottom has recovered well, with dense grasses and
willows filling in disturbed areas. The pipeline would cross Mill F South Fork in two places.
One crossing would occur above an existing culvert and would not affect the stream channel.
The other crossing would be about 1,000 feet below Lake Solitude, through an area where the
stream channel is intermittent and not well defmed. No wetland areas would be impacted during
this activity.
The installation of snowmaking lines across stream channels in the Mill F South Fork drainage
would require careful placement of sediment control structures in order to reduce sedimentation
to low levels. Mitigation measures would prevent streamflow from entering the excavated trench
and prevent stormwater flowing in the trench from entering the stream channel. Special, required
mitigation measures would address the impacts to groundwater. These measures would include
the use of cut-off blocks that would prevent groundwater from flowing along the buried pipe,
which could cause erosion or settling of the pipeline fill material. Sedimentation in Mill F South
Fork's drainage bottom, given its flat and densely vegetated character, should be effectively
managed with the use of straw bales and sediment fences. Revegetation of disturbed areas would
occur in about one year because of the highly productive and moist soil conditions.
Installation of the diversion weir in Big Cottonwood Creek would produce short-term sediment
impacts to the creek during construction and installation phases. These impacts could be
mitigated through the use of in-stream structures that would divert flow around the construction
site. Any disturbance to the channel bed created during construction would need to be restored
with the original substrate, while disturbances to channel banks would be controlled with erosion
mats or similar measures used to control erosion from disturbed surfaces. Heavy equipment use
in the stream channel and associated riparian areas would be limited.
Water quality impacts and mitigation measures associated with the development of Lake Solitude
under the Proposed Action would be identical to those under the No Action Alternative.
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Overall, based on observations of similar projects in Big and Little Cottonwood Canyons, it is
expected that the amount of sedimentation generated in the short-term from snowmaking
improvement projects would be low and would not adversely affect the water quality of Big
Cottonwood Creek. Phasing the projects over two years,as Solitude proposes, would further
alleviate potential erosion and sedimentation associated with burying pipes. In the long-term,
full vegetative recovery would be expected. A slower recovery would be expected, however, on
the shallow soils along Eagle Ridge based on past experience at the resort. Blowing snow down
these steep, upper ski runs off Eagle Ridge instead of burying pipes would address the problem
of slow vegetative recovery.

Summer Recreation
According to the CDA analysis, construction of the alpine slide under the Proposed Action
represents a moderate-to-high potential for sedimentation as a result of the soils and stream
crossings associated with development. A total of three crossings would be made over Mill F
South Fork Creek while a total of 420 feet of the alpine slide would be within 50 feet of the
creek. However, the portion of the slide located within the drainage channel of Mill F South
Fork Creek would be supported on pedestals above the ·ground and would span the stream
channel. Consequently, the sedimentation potential during construction would be low in the
short-term, and full vegetative recovery should occur in one to two years.
A mountain bike trail would be developed through Honeycomb Canyon under the Proposed
Action. CDA analysis of water quality impacts prior to mitigation indicated a high erosion risk.
However, with implementation of sediment control structures such as sediment fencing, proper
water drainage from trails, and revegetation efforts, construction would be expected to produce
very low amounts of sediment in the short-term. In the long term, continued use would keep the
trail surface bare, maintaining some sedimentation potential. As proposed, the bike trail would
cross the intermittent Honeycomb Canyon Creek nine times. In the short and long term, a small
amount of sedimentation could occur at these crossings from bicycles dislodging the channel
bottom and from the erosion of bare soil on the bike trail near the crossings. The proposed
installation of bridges or rip-rap at these crossings would largely minimize the potential for
downstream sedimentation. Also, the Honeycomb Canyon channel primarily contains surface
flows during a high spring run-off season but is perennial at its confluence with Big Cottonwood
Creek.
Construction of an outdoor skating rink at the base area near Last Chance Mining Camp would
produce minimal, short-term impacts, if any, to water quality. It would not be constructed near a
drainage way, therefore the probability of soil erosion affecting a water body from this site would
be very low. CDA analysis of this project indicated a low risk associated with soil erosion and
potential sedimentation.

Utilities
Under the Proposed Action, Solitude would make several improvements to its utility
infrastructure, some of which have the potential to impact water quality on a short-term basis.
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CDA analysis associated with utility line burial indicated a moderate risk of erosion for these
improvements. Two sections of above-ground Utah Power transmission line would be buried
within existing Utah Power easements. The location of these two sections is descri~ed in detail
in Chapter 2. Portions of these easements pass through riparian areas that would be temporarily
disturbed during burial of the transmission lines. Soil erosion could be kept to a minimum
during this process through the use of sedimentation fences and revegetation following burial of
transmission lines.
A runoff collection system would also be installed to collect surface runoff from-parking lots and
other developed areas and connected to a detention pond designed to reduce sedimentation and
remove vehicle residue from parking lot runoff prior to entering Big Cottonwood Creek. CDA
analysis of these activities indicated a low potential risk to water quality.
Burial of sewer extension lines would have a low potential risk of erosion and sedimentation, as
determined by CDA analysis.

Snow Removal
Snow removal procedures would remain the same for existing facilities under the Proposed
Action as under the No Action Alternative. However, the expanded Moonbeam parking lot
would be paved. No snow storage would be permitted on the north side of this lot, preventing
sediment and gravel from being pushed into the riparian area of Big Cottonwood Creek, thus
preserving the buffer strip between the parking lot and the creek. Although sediment is not a
pollution problem in Big Cottonwood Creek as a whole, the reduction in sediment locally should
improve riparian and water quality conditions.
Alternative 3
Proposed development of facilities and the resulting impacts to water quality would be similar to
those described under the Proposed Action, however, modifications have been made to some
projects, including the Eagle Express day lodge, Moonbeam Center, Last Chance Mining Camp,
and the location of the outdoor skating rink in order to accommodate concerns of local residents.
The Last Chance Mining Camp would not be expanded. The Moonbeam Center would be
enlarged to accommodate expanded skier services proposed for the Last Chance Mining Camp.
The Eagle Express base lodge would be the same size as in Alternative 2, but base space
originally proposed for the West End parking lot access lift terminal would be re-allocated to
provide skier services. However, these changes would produce negligible differences in water
quality impacts between Alternative 3 and the Proposed Action.
Proposed ski lift and ski trail project impacts under Alternative 3 would be similar to those
described under the Proposed Action, with the exception of the Pulse Gondola and the Magic
Carpet lift, which would not be permitted under Alternative 3. Also, the West End lift (from
Eagle Express day lodge to the Roundhouse) would be included in Alternative 3 to facilitate skier
movement throughout the base area and onto lower mountain ski runs. CDA analysis indicated
this lift had a moderate risk of erosion associated with it, due in part to soil type and intensity of
disturbance. Mitigation measures associated with this lift would minimize short-term erosion
hazards associated with placement of lift terminals and would include the use of sediment fences,
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Proposed summer recreation improvements and associated potential sedimentation under
Alternative 3 would be similar to those described under the Proposed Action, yet slightly reduced
by the elimination of the alpine slide.
Development of utility infrastructure under Alternative 3, including construction of the
stonnwater collection system and sedimentation pond, installation of sewer lines, and burial of
electrical transmission cables, and their resulting impacts to water quality would be identical to
the Proposed Action.
Impacts of snow removal under Alternative 3 would be identical to those listed under the
Proposed Action.

Alternative 4
Facilities projects under this alternative include development of the same five buildings as those
described under the Proposed Action, except for the Last Chance Mining Camp, which would not
be expanded. The Moonbeam Center would be slightly larger under Alternative 4 than under the
Proposed Action, due the transfer ofproposed skier services from the Last Chance Mining
Camp. The Eagle Express day lodge would be slightly smaller due to the elimination of the West
End parking lot lift and associated terminal. Ground transportation would be accessed here and
provide internal-resort transportation in place of the Pulse Gondola. The outdoor skating rink
would not be constructed under this alternative. Differences in water quality impacts associated
with facilities projects between Alternative 4 and the Proposed Action would be negligible.
Proposed ski lift and ski trail projects under Alternative 4 would exclude a total of 11 projects
found under the Proposed Action. These excluded projects are the Pulse Gondola, Redman lift
and trail, Sol-Bright lift, Honeycomb return lift, Magic Carpet, New Trail, lower Easy Street,
Apex lift trail improvements, Powderhorn area trail improvements, forest stand thinning on NFS
land west of Challenger, and night lighting on selected alpine and Nordic trails. CDA analysis of
these ski lifts and ski trail projects indicated a high erosion risk associated with the Sol-Bright lift
and the New Trail, while the remaining projects indicated a low-to-moderate level of risk prior to
mitigation. As a result, short-term potential impacts to water quality associated with erosion and
sedimentation under Alternative 4 would be somewhat less than the Proposed Action. Long-term
differences in water quality impacts associated with ski lift and ski trail projects under
Alternative 4 would be negligible from those found under the Proposed Action.
Parking lot improvements under Alternative 4 would not include four projects found under the
Proposed Action including the Moonbeam north expansion, Moonbeam west expansion,
bus/high-occupancy, and West End parking lot. As a result, potential short-term impacts to water
quality produced during construction of these facilities would not occur under Alternative 4.
Runoff volumes and snow removal potentially contaminated with vehicle residues and sediment
from these lots would likewise not occur under Alternative 4. Subsequently, potential short-term
and long-term water quality impacts associated with parking lot improvements under Alternative
4 would be less than those expected under the Proposed Action. Other potential water quality
impacts associated with transportation projects include development of internal mountain roads
and the Moonbeam base area access road. These impacts would be similar to the Proposed
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Action with the exception of a small road segment between the Moonbeam lot and Link lift,
which would not be permitted.
The culvert under the Moonbeam parking lot entry road would be replaced under Alternative 4
with an open-bottom, half-arch culvert or spanning bridge that would be constructed to a width
of 32 feet. Installation of the new bridge structure would return the ponded wetland area to a
stream-side wetland corridor along the newly constructed stream channel, similar to conditions
found prior to construction of the existing bridge. The ponded wetland conditions above the
existing culvert were created when the road crossing was installed. A riparian community would
reestablish in this area. Beaver or muskrat management would not be required since the stream
channel would be -open under -either of the proposed bridge designs~Installation of the Moonbeam parking lot entry half-arch or spanning bridge would require the
removal of all existing fill material and culvert segments, construction of support structures, and
placement of the new bridge. In the short-term, the potential for sediment entering Big
Cottonwood Creek would be high because of proxiniity to the stream and new channel
construction where the existing culvert is located. Mitigation measures, such as diverting the
stream-flow around the construction site and the use of sediment fences and straw bales, would
reduce sedimentation to low levels during construction. In the long~term, the sediment potential
would return to pre-project levels, since vegetation would reestablish in the riparian corridor. A
new stream channel would be constructed, similar to the natural riparian and channel conditions
that occur below the existing culvert. The amount of riparian/wetland area would increase by
approximately 2,000 sq. ft. (roughly 50 ft. wide by 40 ft.) along the stream channel. Short-term
impacts produced during construction of this bridge would be greater than those produced under
repair and widening of the existing access road and bridge found under the Proposed Action.
However, long-term riparian conditions under Alternative 4 wo~ld be improved relative to
Alternatives 2 or 3.
All water quality impacts associated with transportation projects under Alternative 4 would
produce no long- term effects to aquatic health or habitat. Short-term effects could be greatly
reduced through the use of proper mitigation efforts _designed to control surface erosion and
sediment transport.
Snowmaking improvement proj ects associated with Alternative 4 would be similar to those
described under Alternative 1, except that above-ground snowmaking lines that currently exist on
NFS land could be buried. Dredging or damming -activities on Lake Solitude are not included
under this alternative, however these are actions proposed on private land.
None of the proposed summer recreation improvements located on NFS lands would be allowed
under Alternative 4. Solitude could, if it chose, improve its summer recreation program on
private land including expanded bike trails, an alpine slide, and/or an outdoor skating rink with
the approval of Salt Lake County. If these projects were approved, they would have similar
impacts to water quality as described under the Proposed Action.
Development of utility infrastructure under Alternative 4 would be similar to that described
under the Proposed Action with the exception of burial of Utah Power overhead transmission
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Action with the exception of a small road segment between the Moonbeam lot and Link lift,
which would not be permitted.
The culvert under the Moonbeam parking lot entry road would be replaced under Alternative 4
with an open-bottom, half-arch culvert or spanning bridge that would be constructed to a width
of 32 feet. Installation of the new bridge structure would return the ponded wetland area to a
stream-side wetland corridor along the newly constructed stream channel, similar to conditions
found prior to construction of the existing bridge. The ponded wetland conditions above the
existing culvert were created when the road crossing was installed. A riparian community would
reestablish in this area. Beaver or muskrat management would not be required since the stream
channel would be ·open under -either of the proposed bridge designs;_. " . _. Installation of the Moonbeam parking lot entry half-arch or spanning bridge would require the
removal of all existing fill material and culvert segments, construction of support structures, and
placement of the new bridge. In the short-term, the potential for sediment entering Big
Cottonwood Creek would be-high because of proxiniity to the stream and new channel
construction where the existing culvert is located. Mitigation measures, such as diverting the
stream-flow around the construction site and the use of sediment fences and straw bales, would
reduce sedimentation to low levels during construction. In the long~term, the sediment potential
would return to pre-project levels, since vegetation would reestablish in the riparian corridor. A
new stream channel would be constructed, similar to the natural riparian and channel conditions
that occur below the existing culvert. The amount of riparian/wetland area would increase by
approximately 2,000 sq. ft. (roughly 50 ft. wide by 40 ft.) along the stream channel. Short-term
impacts produced during construction of this bridge would be greater than those produced under
repair and widening of the existing access road and bridge found under the Proposed Action.
However, long-term riparian conditions under Alternative 4 wo~ld be improved relative to
Alternatives 2 or 3.
All water quality impacts associated with transportation projects under Alternative 4 would
produce no long- term effects to aquatic health or habitat. Short-term effects could be greatly
reduced through the use of proper mitigation efforts .designed to control surface _erosion and
sediment transport.
Snowmaking improvement proj ects associated with Alternative 4 would be similar to those
described under Alternative 1, except that above-ground snowmaking lines that currently exist on
NFS land could be buried. Dredging or damming "activities on Lake Solitude are not included
under this alternative, however these are actions proposed on private land.
None of the proposed summer recreation improvements located on NFS lands would be allowed
under Alternative 4. Solitude could, if it chose, improve its summer recreation program on
private land including expanded bike trails, an alpine slide, and!or an outdoor skating rink with
the approval of Salt Lake County. If these projects were approved, they would have similar
impacts to water quality as described under the Proposed Action.
Development of utility infrastructure under Alternative 4 would be similar to that described
under the Proposed Action with the exception of burial of Utah Power overhead transmission
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lines. Under Alternative 4, these lines would be buried within an existing road alignment (from
the Village to the Vehicle Maintenance Building via internal roadways) to avoid visual effects
and unnecessary impact to Big Cottonwood Creek and the associated riparian area. As a result,
short-term impacts to water quality associated with utility infrastructure projects would be
slightly less under Alternative 4 than under the Proposed Action.
Water quality impacts from snow removal procedures under Alternative 4 would be identical to
those described under the No Action Alternative.

Alternative 5
Facility projects under this alternative include development of the same jive buildings as those
described under the Proposed Action with several small modifications due to the exclusion of the
Pulse Gondola. The Moonbeam Center would be slightly larger under Alternative 5 than under
the Proposed Action, due to the transfer of some skier services from the Last Chance Mining
Camp. The Eagle Express day lodge would be slightly smaller due to the elimination of the West
End parking lot access lift. Differences in water quality impacts associated with facilities
projects between Alternative 5 and the Proposed Action would be negligible.
Proposed ski lift and ski trail projects potentially affecting water quality under Alternative 5
would be similar to those described under the Proposed Action with the following exceptions:
Apex upper terminal improvements, Pulse Gondola, Redman lift and trail, Honeycomb return
lift, New Trail, Apex lift trail improvements, lower Easy Street, Upper Same Street, Fleet
Street/Fluid Drive, and Powderhorn area trail improvements, which would not be included under
Alternative 5. CDA analysis of these projects indicated that the New Trail had a high erosion
risk while the remaining projects had a low-to-moderate erosion risk prior to mitigation. The
Pulse Gondola would be replaced under Alternative 5 with an internal-resort ground
transportation system. Differences in potential impacts to water quality associated with ski lift
and ski trail projects under Alternative 5 would be slightly less than those associated with the
Proposed Action.
Transportation related improvements and associated potential sedimentation under Alternative 5
would not include several projects found under the Proposed Action, including the north and
west expansion of the Moonbeam parking lot, the bus/high-occupancy vehicle lot, and the West
End parking lot. Runoff volumes and snow removal, potentially contaminated with vehicle
residues and sediment from these lots would not occur under Alternative 5. Other potential water
quality impacts associated with transportation projects include development of internal mountain
roads and the Moonbeam base area access road. These impacts would be similar to the Proposed
Action with the exception of improvements to a small road segment between the Moonbeam lot
and Link lift, which would not be permitted. A second tier expansion over the existing
Moonbeam parking lot would occur under Alternative 5 and would have negligible impacts to
water quality.
Development of the Moonbeam entrance bridge would be similar to Alternative 4 with the
exception that the bridge width would be expanded to 44 feet. This difference would also result
in negligible impacts to water quality between Alternatives 4 and 5. Short-term impacts
produced during construction of this bridge would be greater than those produced under repair
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and widening of the existing access road and bridge as described under the Proposed Action.
However, long-term riparian conditions under Alternative 5 would be improved relative to
Alternatives 2 or 3.
Snowmaking improvement projects associated with Alternative 5 would be the same as those
described under the Proposed Action.
The alpine slide is excluded from Alternative 5. Water quality impacts associated with summer
recreation projects would be identical to those found under the Proposed Action, with the
exception of those related to the alpine slide. As a result, potential short-term erosion and
sedimentation associated with summer recreation projects would be slightly less under
Alternative 5.
Development of utility infrastructure under Alternative 5 would be similar to that described
under the Proposed Action with the exception of burial of Utah Power overhead transmission
lines. Under Alternative 5, these lines would be buried within an existing road alignment (from
the Village to the Vehicle Maintenance Building via internal roadways) to avoid unnecessary
impact to Big Cottonwood Creek and the associated riparian area. As a result, short-term
impacts to water quality associated with utility infrastructure projects would be slightly less
under Alternative 5 than under the Proposed Action.
Water quality impacts from snow removal under Alternative 5 would be similar to those
described under the Proposed Action with the exception of the area of snow storage. Under
Alternative 5, the Moonbeam parking lot would not be expanded to the north in two sensitive
areas adjacent to Big Cottonwood Creek. As a result, the existing buffer strip between the
parking lot and the creek would be maintained and continue to act as a deterrent to sedimentation
during surface runoff events.

Alternative 6
Proposed development of facilities and the resulting impacts to water quality would be similar to
the Proposed Action with the exception of small modifications to some of the projects, including
the Eagle Express day lodge, which would undergo a slightly smaller expansion, and the
Moonbeam Center, which would undergo a slightly larger expansion. However, the total area
disturbed would be the same. The outdoor skating rink would not be permitted on WCNF lands
but could be constructed on private land. These projects would produce negligible differences in
water quality impacts between Alternative 6 and the Proposed Action.
Potential impacts to water quality associated with ski lift and trail projects are identical to those
described under the Proposed Action, with the exception of the elimination of the Redman lift
and trail, and the reduction in size of the New Trail (average width reduced to 75 feet). Lighting
would be installed only on the Redman campground trails. CDA analysis of the Redman lift and
trail and the New Trail indicated a moderate and high erosion risk, respectively. Relative to the
Proposed Action, these changes would produce less short-term water quality impact but would
result in no differences in long-term impacts to water quality relative to the Proposed Action.
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Transportation related improvements and associated potential sedimentation under Alternative 6
would not include several projects found under the Proposed Action, including the bus/highoccupancy and the West End parking lots. Runoff volumes and snow removal associated with
these lots would not occur under Alternative 6. Under Alternative 6, the north expansion of the
Moonbeam lot would be smaller and a second tier expansion at the Eagle Express base area
would be included. These changes would produce negligible differences to water quality impacts
associated with parking lot projects relative to the Proposed Action. Road improvements
included under Alternative 6, and their associated water quality impacts, would be identical to
those discussed under the Proposed Action, with the exception of the Moonbeam entrance and
bridge. This project would occur in a manner identical to that described under Alternative 5. As
a result, short-term water quality impacts produced during construction of this bridge would be
somewhat greater than those described under the Proposed Action. However, long-term riparian
conditions under Alternative 6 would be improved over conditions under Alternatives 2 or 3.
Water quality impacts associated with snowmaking activities would be identical to the Proposed
Action with the exception of the proposed construction of an underground reservoir maintaining
a maximum storage capacity of 2 million gallons. This reservoir would be located near the
Roundhouse mid-mountain restaurant and would allow for increased water storage in case
permitting authorities do not approve damming or dredging of Lake Solitude. CDA analysis of
this project indicated a high erosion risk prior to mitigation, primarily due to soil type and
intensity of disturbance. This reservoir would produce temporary water quality impacts limited
to the construction phase. Mitigation measures associated with this project would include
interceptor ditches, water bars, erosion control blankets, silt fences, and management of material
removed during construction of the reservoir. Excavated soil would be hauled to an agencyapproved site for use or disposal. As described under the Proposed Action, no snowmaking
pipelines would be buried on steep sections of Eagle Ridge. Short-term water quality impacts
associated with snowmaking projects under Alternative 6 would be slightly greater than those
found under the Proposed Action if the underground reservoir were constructed.
Summer recreation projects present the same potential water quality impacts on NFS lands as
documented for the No Action Alternative.
Development of utility infrastructure under Alternative 6 would be similar to that described
under the Proposed Action with the exception of burial of Utah Power overhead transmission
lines (from the Village to the Vehicle Maintenance Building), which would be buried within an
existing road alignment. This action would avoid unnecessary impact to Big Cottonwood Creek
and the associated riparian area. As a result, short-term impacts to water quality associated with
utility infrastructure projects would be slightly less under Alternative 6 than under the Proposed
Action.
Water quality impacts from snow removal procedures under Alternative 6 would be identical to
those described under the Proposed Action.
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Chapter 4

Cumulative Effects

Water Quantity
None of the alternatives would likely impinge on downstream water rights or result in adverse
effects to fisheries or aquatic habitats because minimum in-stream flows would be required at
Solitude, and no change is expected to the permitted amounts of water available from Salt Lake
City Department of Public Utilities for snowmaking at Brighton or Solitude ski resorts. The only
other stream withdrawal point in Big Cottonwood Canyon is just below Lake Mary for
snowmaking use at the Brighton ski resort.
Although Brighton ski resort also makes snow, no adverse cumulative effects from downstream
flooding would be expected because the amount of additional spring runoff would be small and
would be timed with the naturally occurring runoff. If all of the permitted water used for
snowmaking in Big Cottonwood Creek (80 million gallons) were added to spring runoff, the
increase in water at the mouth of Big Cottonwood Canyon would only be approximately 0.40/0.
Water is typically discharged from Lake Mary and Twin Lakes beginning in July and continuing
through October, although water will be released from Lake Mary during November to provide
water to Brighton for snowmaking purposes. During the summer months, these discharges can
increase flows four-fold in Big Cottonwood Creek over baseline flows (Schenk 2001).

Water Quality
The amount of ground disturbing activities and their proximity to drainages (including activities
on private land), changes in the amount of canyon use, and subsequent effects on sedimentation
and bacterial quality of Big Cottonwood Creek were considered in determining the water quality
cumulative effects.
Big Cottonwood Canyon exhibits many past ground-disturbing activities including historic
mining and timber harvest, the development of Brighton and Solitude ski areas, many summer
and year-round homes, hiking trails, several campground and picnic areas and associated parking,
culinary water source development for Salt Lake City, and hydroelectric development for Utah
Power. Currently, state water quality standards are being met. The main ground disturbing
activities anticipated in the future include new houses built at a rate of about five dwellings per
year and modifications to Brighton and Solitude ski resorts.
The ground disturbing activities at Solitude would be implemented using CMPs and other
required mitigation measures designed to substantially reduce the potential for sediment entering
stream channels. The proposed development activities, in conjunction with other ground
disturbing activities in the canyon, should not increase sedimentation in the long-term with the
implementation of these soil and water conservation measures, and the planning and oversight by
Salt Lake City Department of Public Utilities.
Recreation use is expected to increase in Big Cottonwood Canyon as a result of current and
projected population growth, recreation use trends, proposed developments near Guardsman
Pass/Deer Valley, and the 2002 Olympics. Growing recreation use has the potential to increase
bacteria in Big Cottonwood Creek. Although proposed development projects in Big Cottonwood
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Canyon would likely attract more year-round visitors, sanitary facilities should be built to
accommodate the increased use. Management of dispersed recreation activities in Big
Cottonwood Canyon is addressed under the Salt Lake City Department of Public Utilities
Watershed Management Plan (Salt Lake City 1999). This plan advocates increased monitoring
of dispersed recreational sites (e.g., backcountry camping sites and mountain bike trails)
including an overnight backcountry use permit system, increased funding for restroom facilities,
and a feasibility study on fee/informational stations located at the mouth of Big and Little
Cottonwood Canyons. These programs would provide the regulatory control necessary to
accurately identify water quality impacts stemming from increased use of the Big Cottonwood
watershed.

4.2.2

Geology and Soils

4.2.2.1

Geologic Hazards

Public and agency scoping andF orest Service interdisciplinary team review identified the
following geologic hazard issue to be addressed in this impact analysis.

•

Are there any geologic risks associated with the project?

Geologic factors are a concern in siting, designing, and building structures, especially in
mountain settings. Structures such as those proposed at Solitude can be damaged by geologic
phenomena such as earthquakes, landslides, and rockfall. On the other hand, development
activities such as excavation, grading, and alteration of drainages can affect the stability of soils
and geologic features.
An evaluation of the geologic structure and potential geological hazards associated with Solitude
was conducted based on a review of literature and geologic maps of the area. General concerns
relating to geologic stability primarily involve earthquakes and mass wasting events (slumps,
rockfalls, landslides, soil creep, debris flows). These events could potentially jeopardize the
stability of slopes and the associated, proposed structures. A copy of the portion of Geologic
Map ofBrighton Quadrange, Utah (Baker et al. 1966), showing the study area is included in
Appendix I.
Shallow soil creep and drift of loose colluvial soils is occurring in many places along the
southwest side of Honeycomb Canyon. A debris torrent occurred in the Mill F South Fork of Big
Cottonwood Creek in 1984 as a result of the failure of the old earth dam on Milk Pond. This
torrent left sediment and rock deposits in many of the wetland and riparian zones in and around
the confluence of Mill F South Fork and Big Cottonwood Creek. The failed dam was not
reconstructed. Based on the USGS Salt Lake City 30-minute by 60-minute quadrangle map, no
landslide areas or unstable landforms exist within the Solitude boundary (Harty 1992), thus, no
projects are proposed on unstable land at Solitude.
Solitude is located within Salt Lake County, which is designated as Uniform Building Code
(UBC) Zone 3, indicating a relatively high earthquake hazard. Any projects for which building ,
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permits are issued are required to meet this code in design and construction. Solitude's
geological setting, coupled with the siting of proposed improvements and the enforcement of
required design and construction standards, should preclude any substantial geologic hazards.
4.2.2.2

Soils

Public and agency scoping and Forest Service interdisciplinary team review identified the
following soils issue to be addressed in this impact analysis.
•

What would be the effect on short and long term erosion?

When vegetation is removed from hillsides, or soils are otherwise disturbed, there is a potential
for increased erosion. The magnitude of increase depends upon the extent of the disturbance, the
inherent erosiveness of soils in the project area, and a number of other factors. Most elements of
the Proposed Action and alternatives involve both vegetation removal and soil disturbance to
varying degrees. This analysis looks at how the activities proposed under each alternative will
affect soil stability.
The Proposed Action and all of the alternatives involve ground-disturbing activities with the
potential to cause soil erosion and sedimentation of streams. Ground disturbing activities
include: (1) construction and/or expansion of base facilities; (2) construction of new lifts and
terminals; (3) construction and modification of ski runs including grading and filling, and
vegetation removal; (4) construction of roads, trails, and parking lots; and (5) construction of
snowmaking pipelines. The extent and location of these ground-disturbing activities varies
among the alternatives.
For this analysis, soil erosion can best be discussed in terms of risk and probability. For the
landscapes around Solitude, the risk of soil erosion is generally low under natural conditions.
However, all soils can become erodible once natural conditions change, particularly when
vegetation is removed. Risk of erosion increases with the inherent erosion potential of the soil,
the presence of water and/or wind, the steepness of the slope, and the length of time required for
complete vegetation reestablishment. Relative erosion potentials for soil types in the Solitude
area are discussed in the Soils section of Chapter 3. Figure 4-1 and Figure 4-2, the erosion
hazard maps, provide a spatial reference of the varying erosion potentials of soil types within the
Solitude boundary.
Within a given soil type, soil losses from erosion are proportional to the amount of ground and
vegetation disturbed (assuming other factors such as precipitation and slope are equal). Grounddisturbing activities remove protective vegetative cover and break up soil structure, exposing
unconsolidated soil to erosion from rain and/or wind. A larger disturbed area equates to more
exposed soil. The probability of erosion is also tightly linked to the weather. Without rainfall
and runoff, or wind, erosion cannot occur. The fmal important factor in assuring erosion hazard
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is slope. The force of gravity creates a direct correlation between steepness of a slope and soil
loss, with other factors held constant.
Soil erosion during construction periods has the most serious consequences to site productivity,
revegetation success, and water quality. Vulnerability of exposed soils to the erosive forces of
wind and rain increases during construction, with the probability of erosion also depending upon
the duration and timing of the construction period. Soil erosion rates usually do not fall within
tolerance levels until the disturbed area has become fully revegetated. With the reestablishment
of vegetation, risk and probability of erosion gradually decline, ideally returning to preconstruction levels within three to four years.
The Connected Disturbed Area (CDA) approach is used in this analysis to identify projects with
the potential to produce excessive amounts of erosion and sedimentation. This analysis method
combines a specific project site's soil erosion hazard class, size and slope, proximity to a stream,
phasing, and an intensity of disturbance index to develop a sedimentation risk rating prior to
implementing required mitigation. The intensity of disturbance index is based on the severity
and depth of soil disturbance. Each project has been assigned an intensity of disturbance index
of either 1,2, or 3. Level 1indicates the lowest amount of soil disturbance, for example, flushcutting vegetation. Level 2 involves shallow soil disturbance, such as surface grading. Level 3
reflects deep soil disturbance, such as excavation for buildings. The phase of construction refers
to the year(s) in which a project is scheduled to occur, reflecting the potential for projects to
overlap and compound their individual impacts.
A pre-mitigation risk rating for each specific project was developed on the basis of these sitespecific factors. A high potential risk rating was assigned to a project if at least two of the
following factors were involved: large disturbed area (greater than 1 acre); steep slopes (greater
than 500/0); close proximity to streams or other conduits for overland flow; or high to very high
soil erosion hazard class. If only one of these characteristics was identified for a project, and the
existing soil erosion hazard class was classified as slight or moderate, a moderate rating was
assigned. Projects that would disturb less than an acre and were either on shallow slopes (less
than 15%) or were not near a stream or other surface flow conduit received a low potential risk
rating. This method objectively identified high-risk projects and provided a guide for prioritizing
mitigation measures. It also helped conceptualize how effects from all the proposed projects may
interact, thus helping planners identify and avoid potentially hazardous situations through
staggering the phase of construction. The results of the CDA analysis are presented below in the
impact discussion.
In an effort to obtain quantitative information involving actual amounts of soil loss predicted to
accompany a given proposed project, Solitude commissioned a hydrologic modeling study for a
representative project, the proposed New Trail (Psomas and Associates, 1998). It provides an
indication of the projectarea's erosion potential in quantified terms. However, the accuracy of
extrapolating the modeling results from this study to other proposed projects cannot be
quantitatively assessed. Parameters such as project size, soil hazard class, vegetation type, slope,
and disturbance intensity and type vary considerably among projects, thus confounding results.
A more detailed description of the Psomas study is included for reference in Appendix J.
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Impacts Common to All Alternatives
The majority of disturbed area associated with facility construction reflects the actual footprint of
the buildings and structures. This represents a permanent obligation of land to the specified use,
in that it is unlikely that any of these areas will ever be expected to support natural plant
communities again. As a result, while this conversion to a developed cover type involves an
unavoidable loss of soil productivity, long-term erosion effects are not a consideration within
facility footprints. However, there is a short-term erosion concern in the entire area temporarily
disturbed during construction, and a mid- to long-term concern in areas adjacent to buildings that
would be back filled, revegetated, and otherwise landscaped. Implementing CMPs that conserve,
recycle, and protect the productive topsoil layers during construction and revegetation phases of
the projects minimizes·these effects. Much of the land involved with facility projects,
specifically in the base area, has previously be.e n modified and developed. Also, erodability of
the soil in these areas is generally moderate to low, and slopes are of low angle. However,
because of the proximity of some of these proposed projects to Big Cottonwood Creek, soil
erosion associated with construction is still of concern as a source of sediment.
During construction of new trails and modification of existing ones, there is a potential for
substantial increases in short-term erosion to occur. The July 12, 1996, Salt Lake Ranger District
Decision Memo, concerning environmental analysis of proposed ski run modifications and
vegetation removal at Solitude, determined that with the application of mitigation measures,
there would be no significant impact to soil resources as a result of implementation of the
approved projects. The projects proposed under Alternative 1 include these pre-approved
projects. The decision memo concluded that with effective implementation of site-specific soil
and water conservation practices, the potential adverse short-term effects of soil erosion could be
alleviated. Mitigation measures discussed in Chapter 2 specifically address trail construction
activities. Analysis conducted in the FEIS for Brighton's master plan update (USDA-FS 1999A)
for similar types of ground disturbances on the same or very similar soil types found that with
application of CMPs and following full vegetative recovery, long-term soil erosion could be
reduced to pre-construction levels within two to three years.
Transportation projects involving parking lot construction or expansion occur under all
alternatives in order to meet the objective of reestablishing parking area lost to the Village at
Solitude development. The greatest predicted direct impact to natural resources resulting from
transportation projects is an increase in soil erosion and subsequent sedimentation of Big
Cottonwood Creek. The parking lots are all located in the base area, with portions in close
proximity to Big Cottonwood Creek. Two new parking lots are proposed, the West End lot and
the buslhigh-occupancy vehicle lot. Some vegetation removal is proposed for the west expansion
of Moonbeam parking lot, which would increase the amount of exposed soil and erosion risk.
Road and bridge improvements around the entrance to Moonbeam parking lot could increase
sediment transport to Big Cottonwood Creek. Site-specific sediment control measures are
necessary in these areas.
During construction of new snowmaking lines and the burial of existing ones, there is a potential
for substantial increases in short-term erosion to occur. Because these are water transmission
facilities, there is always a limited potential for pipe leaks or breaks and catastrophic soil erosion
over the long term as well. With effective implementation of site-specific mitigation practices,
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the adverse long-term effects of soil erosion on site productivity may be alleviated. Specific
CMPs have been developed for snowmaking line construction projects (Appendix C).
Analysis documented in the Brighton FEIS (USDA-FS 1999A) indicated that the addition of
machine-made snow would not increase erosion during runoff on the highly permeable soils
found in the Brighton area. Because similar soil types exist at Solitude, the same effects can be
anticipated with the Solitude snowmaking proposal.
Summer recreation projects increase the probability of soil erosion due temporary disturbance
during construction then continued disturbance during use. Another risk associated with these
projects is their contribution to increased year-round use of Solitude and Big Cottonwood
Canyon, apart from the proposed facilities themselves. For example, erosion associated with
mountain bike trail construction and use may be minimized and mitigated, but the increase in
visitation to Honeycomb Canyon presents an additional long-term source of potential
sedimentation.
Projects suggested in Forests of the Brighton and Solitude Ski Areas: Assessment and
management recommendations (Vegetation Management Plan) (Long 1998) include thinning the
dense conifer stand in Honeycomb Canyon west of the Challenger ski run. This is proposed in
Alternatives 2 through 6. In an attempt to lessen the chance offorest pest infestation, it would
reduce stand density to a minimum spacing of 14 feet between trees. Felling and limbing would
be done by hand using chainsaws, and debris would remain on site, resulting in minimal ground
disturbance. Impacts from implementing the thinning project are not considered to be soildisturbing and are therefore not considered in the soil impact analysis. A more complete
discussion of the Forest Vegetation Management Plan is included in the Vegetation section of
Chapter 4.

Impact Analysis and CDA Results
Table 4-2 shows the acreage of soil disturbance projected under each alternative, broken down by
project category and soil erosion hazard class. Note that the No Action Alternative's impacts
(30.6 acres) would occur in addition to those noted for the Proposed Action and action
alternatives. Beyond the No Action Alternative, Alternative 2 would result in the greatest
additional soil disturbance and potential soil loss (58.1 acres disturbed), followed by Alternative
3 (53.6 acres), Alternative 6 (47.7 acres), Alternative 5 (32.0 acres) and Alternative 4 (21.9
acres). Tallying impacts to the Very High and High erosion hazard classes, Alternatives 3 and 6
slightly exceed the Proposed Action. The others are substantially less.
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Table 4-3
CDA Analysis of Alternative 1 (No Action Alternative) Projects
Project Element

FACILITIES
Village Master
Development
Plan

Soil Type/
Erosion
Hazard

Area
(acres)

Intensity of
Disturbance
(1-3)

Avg.
Slope
Percent
(range)

LdD/Slight

14.3

1-3

5

Eagle Express
day lodge

LdD/Slight
LcEI
Moderate
TRANSPORTATION
LdD/Slight
Parking
structure
LcEI
Moderate
LdD/Slight
RV hook-ups
LcEI
Moderate
LIFTS
ZWH/
Upgrade Apex
Very High
(top terminal
LcF/High
area and trail
reconstruction)
LcF/High
Moonbeam II
LdD/Slight
lift upgrade

Environmental Consequences

Presence of Phase
a Stream!
Distance

Yesl
varying
distances
from Big
Cottonwoo
d Creek
No

Risk Rating
(prior to
mitigation)

Mitigation (see Chapter 2 for
Mitigation Measures and
Appendix C for Conservation
Management Practices [CMPs])

Est. 5
years
from
2000.

High

Master Plan approved by Salt Lake
County in 1998; approved grading
and drainage plans in place.

2

Low

SWQ-l

0.1

3

12
(10-33)

5.0

3

5

No

1

LowModerate

SWQ-l .

0.06

2

11

No

1

Low

SWQ-l

2.4

3

50
(18-66)

No

2

High

SWQ-l , SWQ-2 , VEG-4 , VEG-7
(minimum 75' spacing for
waterbars)

1.1

3

23
(19-40)

No

1

High

SWQ-l , SWQ-2, VEG-4 , VEG-7
.
(minimum 75' spacing for
waterbars)

4-35

Solitude MDP Update Final EIS

Chapter 4

Table 4-2
Soil Erosion Potential by Hazard Class and Alternative (acres)
Project Area
Facilities
Moderate to Low

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

14.4

2. 8

2.4

2.4

2.8

2.8

6.5
3.5
0.1
10.1

7.9
8.9
7.9
24.7

5.1

Ski Trails and Lifts
Very High
High
Moderate to Low
Total

7.9

5.3

7.9

11.5

6.1

4.1

7.6
27.0

0.2
11.6

12.0

7.9
7.6
0.9
16.4

14.5

9.3

4.4

9.5

11.8

0
0
1.0
1.0

2.2
6.7
1.9
10.8

2.2
6.7
1.9
10.8

0.2
2.2
0.5
2.9

0.2
2.2
0.5
2.9

2.2
9.0
1.4
12.6

0
0
0
0

2.8
1.4
0.5
4.7

2.8
0.5
0.2
3.5

0
0
0
0

2.8
0.5
0.4
3.7

2.8
0.5
0.2
3.5

0
0
0

0.1
0.5
0.6

0.1
0.5
0.6

0.1
0.5
0.6

0.1
0.5
0.6

0.1
0.5
0.6

6.5
3.5

12.9
17.1

12.9

5.5
8.4

10.9

12.9
17.2

20.6
30.6

28.1
58.1

0.5

Transportation
Moderate to Low

Snow making
Very High
High
Moderate to Low
Total

Summer Recreation
Very High
High
Moderate to Low
Total

Utilities
High
Moderate to Low
Total

Totals
Very High
High
Moderate to Low
Grand Total

18.8
21.9
53.6

8.0
21.9

6.9
14.2
32.0

17.6
47.7

Tables 4-3 and 4-4 present the results of the CDA analysis. Table 4-3 addresses projects
included in the No Action Alternative, while Table 4-4 includes the projects that would be added
under the Proposed Action and the action alternatives. Alternative-specific impacts are discussed
in succeeding sections.
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High

Mitigation (see Chapter 2 for
Mitigation Measures and
Appendix C for Conservation
Manaeement Practices [CMPsl)
SWQ-l , SWQ-2, SWQ-6

High

SWQ-l , SWQ-2, VEG-4

1

Moderate

SWQ-l , SWQ-4

No

1

Moderate

SWQ-l , VEG-4

No

1

Moderate

SWQ-l , VEG-4

3

High

SWQ-l , SWQ-2, SWQ-4, VEG-4,
VEG-I0

1

Moderate

SWQ-l

No

1

Moderate

SWQ-l , VEG-4

47

No

1

High

SWQ-l, SWQ-2, VEG-4

50
(41-51)

No

1

High

SWQ-l, SWQ-2, VEG-4

Project Element

Soil Type/
Erosion
Hazard

Area
(acres)

Intensity of
Disturbance
(1-3)

Honeycomb
return lift

RVHI
Very High

2.5

2

Regrading of
selected lift
terminals

ZWHI
Very High
LcGlHigh

0.07

3

RVHlHigh
LcE/
Moderate

2

23

No

LcF/High

0.3
(private)
0.1
(NFS)
0.18

1

16

LcF/ High

1.1

1

33

RX, DRHI
Very High
LcG/ High
LcF/High

0.6

2

0.1

1

LcGlHigh

0.07

1

26

ZWHI
Very High
ZWHlVery
High

0.06

1

2.2

2

SKI TRAILS
Honeycomb
return trail

Upper Same
Street
Fleet Street &
Fluid Dr.
Sol-Bright trail

Upper Little
Dollie &
Wanderer Bowl
North Star
Upper Serenity
Powderhorn
Area trail
modifications

Environmental Consequences

Avg.
Presence of Phase
a Stream!
Slope
Percent
Distance
(ranee)
52
Yes/50 feet
1
(35-55)
from
Honeycomb
channel
6 (5-10)
No
2

Yes/ 50 feet
33
(25-100) from Twin
Lakes.
20
No
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Project Element

Soil Type/
Erosion
Hazard

SNOWMAKING
Snowmaking
ZWHI
system (private
Very High,
land portion only; LcG/High
acreage not
LcE/
separated)
Moderate
• bury existing LdD/Slight
pipe
• expand
system
Lake Solitude
water storage
and reclamation

LcF/High
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Area
(acres)

Intensity of
Disturbance
(1-3)

Avg.
Presence of Phase
Slope
a Stream!
Percent
Distance
(range)

9.8

3

33
(14-52)

No

1.0

3

0

Yes/
Adjacent.

4-37

Risk Rating
(prior to
mitigation)

Mitigation (see Chapter 2 for
Mitigation Measures and
Appendix C for Conservation
Management Practices [CMPs])

1,2,3

High

SWQ-l, SWQ-2, SWQ-3, VEG-4,
WET-2

1

High

SWQ-l, SWQ-2, SWQ-5, VEG-4,
WET-2, WET-4, WET-5
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Table 4-4
CDA Analysis of Alternatives 2 through 6 Projects "Proposed Action and action alternatives)
Project Element

FACILITIES
Resort
Operations
Center,
helicopter
emergency
landing pad, fire
station
Eagle Express
day lodge
Moonbeam
Center
expansion
Last Chance
Mining Camp
(LCMC) &
incorporated
east end Pulse
Gondola
terminal
Trapper's Cabin

Soil Type/
Erosion Hazard

Areal
(acres)

Intensity of
Disturbance

Presence of
a Stream!
Distance

Phase

(1-3)

Avg. Slope
Percent
(range)

Risk Rating Mitigation (see Chapter 2 for
(prior to
Mitigation Measures and
mitigation) Appendix C for Conservation
Management Practices
[CMPs])

LdD/Slight

1.4

3

7 (2-16)

No

3

Moderate

SWQ-l , WET-2

LdD/Slight
LeE/Moderate
LdD/Slight

0.4

3

12 (10-33)

No

2

Low

SWQ-1

0.46

3

4 (3-5)

No

2

Low

SWQ-l

LdD/Slight

0.57

3

8 (5-25)

No

3

LowModerate

SWQ-l

LdD/Slight

0.05

2

11

Yes/25 feet.

3

Moderate

SWQ-l , WET-2
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Project Element

Soil Type/
Erosion Hazard

TRANSPORTATION
NeD/Moderate
Bus/highoccupancy, and
other vehicle
parking

Chapter 4

Areal
(acres)

Intensity of
Disturbance
(1-3)

Avg. Slope
Percent
(range)

Presence of
a Stream!
Distance

Phase

Risk Rating
(prior to
mitigation)

Mitigation (see Chapter 2 for
Mitigation Measures and
Appendix C for Conservation
Management Practices
rCMPsD

2.2

1

10 (9-20)

Yes/South
side of lot
ranges from
20 to 110
feet from
Big
Cottonwoo
d Creek.
Yes/lOO to
250 feet
from Big
Cottonwoo
d Creek.
Yes/200 to
300 feet.
Yes/A
portion 590
feet long is
located
within 100
feet of Big
Cottonwoo
d Creek.
Yes/Bridge
crosses Big
Cottonwoo
d Creek

1

ModerateHigh

SWQ-1

1

Moderate

SWQ-1

1

Moderate

SWQ-1

2

Moderate

SWQ-1

1,2

,High

SWQ-l, SWQ-2, WET-2

Moonbeam
parking lot
reconfiguration
& extension

LdD/Slight
NeDlModerate

4.7

2

9 (3-17)

West End lot
and lift

LdD/Slight
NeD/Moderate
LdD/Slight

5.1

2

9

1.5

2-3

8 (3-10)

LdD/Slight
NeDlModerate

1.0

2

10 (7-40)

Mountain roads
• widen
• relocate
• Easy
Street/Link
lift bottom
terminal
expansion
Highway
accelldecellanes,
entrances &
bridges
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Soil Type/
Erosion Hazard

Areal
(acres)

Intensity of
Disturbance
(1-3)

Avg. Slope
Percent
(range)

Presence of
a Stream!
Distance

Phase

ZWH/Very High
LcF/High
LdD/ Slight

2.4

3

50 (18-66)

No

2

High

LcG/High
LdD/Slight

1.1

1-3

23 (19-40)

No

1

ModerateHigh

ZWHI
Very High
LcF/High
LdD/Slight

4.0

3

51 (23-68)

No

3

High

SWQ-l, SWQ-2, VEG-7

LdD/Slight
LcFlHigh

0.6

1-2

16 (5-16)

No

2,3

Low

SWQ-l

Redman lift &
associated trail

NcDlModerate
LdD/Slight

7.0

2

12 (10-13)

3

Moderate

SWQ-1 , VEG-7 , WET-2

Sol-Bright lift

RX,
DRHN ery High

0.8

2-3

50

Yes/
Bottom
terminal is
125 feet,
southwest
edge of trail
is 50 feet
from Big
Cottonwoo
d Creek
Yes/150
feet from
Twin
Lakes.

3

High

SWQ-l, SWQ-2, VEG-7

Project Element

C. LIFTS
Apex lift
upgrade
(includes trail
projects)
Moonbeam II
realignment
(and lift
upgrade)
Powderhorn lift
upgrade
(includes trail
improvements in
Alt.l)
Pulse Gondola
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Risk Rating Mitigation (see Chapter 2 for
(prior to
Mitigation Measures and
mitigation) Appendix C for Conservation
Management Practices
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Soil Type/
Erosion Hazard

Areal
(acres)

Intensity of
Disturbance
(1-3)

Avg. Slope
Percent
(range)

Presence of
a Stream!
Distance

Phase

Risk Rating
(prior to
mitigation)

LdD/Slight

0.25

2

10

No

3

Low

Mitigation (see Chapter 2 for
Mitigation Measures and
Appendix C for Conservation
Management Practices
[CMPs])
SWQ-1

West End lift (to
Roundhouse)
D. SKI TRAILS
New Trail

LeE/Moderate
LeG/High

3.2

2-3

15-29

No

3

Moderate

SWQ-1

LeG/High

3.6

2

36 (25-44)

3

High

SWQ-l , SWQ-2, VEG-7

Sol-Bright trail
(all sections)

RX,
DRHlVery High
LeGlHigh

0.6

2

33 (25-100)

Yes/ End of
run is 50 to
100 feet
from Mill
F.
Yes/ 50 feet
from Twin
Lakes.

3

High

SWQ-l , SWQ-2, SWQ-4,
VEG-4, VEG-7, VEG-10

0.02

1

18

No

1

Low

SWQ-l

9.8

3

33 (14-52)

Yes/ Weir
and pump
house are
adjacent to
Big
Cottonwoo
d Creek.

1,2,3

High

SWQ-l, SWQ-2, SWQ-3,
VEG-4

3.5

3

15

No

2

High

SWQ-1 , SWQ-2, VEG-4

Project Element

Magic Carpet

LdD/Slight
Ski school
sta2in2 area
E. SNOWMAKING
Snowmaking
ZWH/Very
system
High,
(NFS and private
LeG/High
land)
LeElModerate
bury
•
LdD/Slight
existing
pipe
expand
•
system
• weir and
pump
house

Underground
storage tank

LeG/High
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Project Element

Areal
(acres)

Intensity of
Disturbance
(1-3)

3.5

2

28 (13-100)

LdD/Slight

0.2

2

5

LeG/High
LeE/Moderate
LdD/Slight

1.0

2

25 (13-50)

Soil Type/
Erosion Hazard

F. SUMMER RECREATION
Mountain bike
RVHlVery High
DRHlHigh
trails
LeE/Moderate
LdD/Slight
Outdoor skating
rink
Alpine slide

G. UTILITIES
Electrical
distribution
center & utilities
Satellite &
communication
base station
UP&L
transmission line
burial

Chapter 4

Avg. Slope Presence of
Percent
a Stream!
(range)
Distance

Phase

Risk Rating Mitigation (see Chapter 2 for
(prior to
Mitigation Measures and
mitigation) Appendix C for Conservation
Management Practices
[CMPs))

Yes/ Trail
crosses
streaITI
several
times.
No

1,2

High

SWQ-l , SWQ-2, SWQ-4,
VEG-7, VEG-I0, WET-2

2

Low

SWQ-l

Yes/ Crosses
creek 3
times. A
420- foot
segment is
within 50
feet of creek.

3

ModerateHigh

SWQ-l , SWQ-2

2

Moderate

SWQ-l

N/A- incorporated into Resort Operations Center

N/A- incorporated into Resort Operations Center

LeG/High
LdD/Slight

Environmental Consequences
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16 (8-20)
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portion is
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Big
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d Creek.
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Project Element

Surface run-off
drainage and
detention pond
and sewer line

Soil Type/
Erosion Hazard

LdD/Slight

Chapter 4

Areal
(acres)

0.3

Intensity of
Disturbance
(1-3)

Avg. Slope
Percent
(range)

Presence of
a Stream!
Distance

Phase

-

Risk Rating
(prior to
mitigation)

3

8 (6-12)

Yes/ 30 feet
from Big
Cottonwoo
d Creek.

1

Low

Mitigation (see Chapter 2 for
Mitigation Measures and
Appendix C for Conservation
Management Practices
[CMPs])
SWQ-1

1 Area reflects project size as proposed under Alternative 2 (proposed Action) or as stated for a particular alternative if action only occurs under an alternative
other than Proposed Action
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Alternative 1: No Action
Projects proposed under Alternative 1 would occur on private land and therefore are assumed to
occur under all other alternatives, unless they are inconsistent with the other alternative's
objectives. These projects are listed in the CDA Table 4-3.
Solitude currently has development projects occurring in the Village at Solitude base area. The
activity is contained within 14.3 acres ofprivate land, most of which has been previously
developed. This development is implementing a master plan approved by Salt Lake County in
1998. Much of the surface disturbing activity has already been completed. Remaining projects
are slated to be completed within the next five years. The issues of soil erosion and
sedimentation have been addressed through county review and approval of the master plan and
the associated grading and drainage plans, and implementation of these plans is nearly complete.
The impacts of the Village development and all other elements of the No Action Alternative are
considered in combination with the Proposed Action and action alternatives in this analysis.
With the approval of Salt Lake County and other pertinent agencies (ACOE, etc.), Solitude could
proceed with other proposed projects on private land. Facilities projects, specifically the Eagle
Express day lodge expansion, would disrupt 0.1 acre of moderately erosive soils under this
alternative. The CDA analysis indicated this project to be of low risk prior to mitigation.
Ski lift and ski trail projects would disturb approximately 10.1 acres. The Honeycomb return lift
alignment (Level 3 disturbance) would account for 2.5 acres of this total, primarily involving
flush-cutting of vegetation and excavation for lift support structures. Underlying soils are
classified as very highly erosive, and removing the overstory would increase the exposure of
these underlying soils to erosive forces. Also, the base terminal structure would be located
approximately 50 feet from the stream channel in Honeycomb Canyon. The proximity to a
channel, the large area affected by this project, and the very high soil erosion hazard rating result
in a high risk rating prior to mitigation for this project. Improvements are also proposed for the
private land portion of the Honeycomb return trail, affecting 0.3 acre. Soils in this area are
highly erodable, but slope angles are low to moderate, resulting in a moderate risk rating prior to
mitigation. Alterations to the top terminal area of Apex lift were also identified as high risk prior
to mitigation, because very highly and highly erosive soil types on steep slopes occur in the area
and the project involves a high-intensity disturbance. Upper Serenity and Powderhorn trail
improvement projects were found to have a high risk rating prior to mitigation due to high slope
angles and very highly erosive soil types. Revegetation may be slow in some areas of shallow,
rocky soils and steep slopes. Work on the Sol-Bright trail would occur in some very highly and
highly erosive soils on steep slopes. Twin Lakes reservoir is also in close proximity to a portion
of the trail.
Transportation projects would disturb approximately 5.1 acres of moderate to low erosive soil
types. A parking structure in the Eagle Express lot would impact previously developed ground.
RV hook-ups would be developed on private land in the new Eagle Express parking area. These
projects were identified by the CDA analysis to have low to moderate risk ratings prior to
mitigation.
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Solitude could expand the snowmaking system on private land under this alternative, resulting in
1 acre of disturbance. Burial of snowmaking lines has been analyzed as a high risk project prior
to mitigation. However, some mitigation measures specific to snowmaking line projects have
been developed (Chapter 2) as have specific construction guidelines, which are detailed in
Appendix C. Upon approval from Salt Lake County, the State Dam Safety Board, and the Army
Corps of Engineers (ACOE), the holding capacity of Lake Solitude could be increased through
damming and/or dredging. This would affect approximately 1 acre of private land. It is
identified as a high risk project prior to mitigation. It is assumed that Solitude will act to
mitigate soil erosion effects on its own lands in the same manner as on NFS land.
Total area disturbed under Alternative 1 would equal 30.6 acres. Required mitigation measures
would prevent any substantial erosion problems from occurring.

Alternative 2: Proposed Action
The remaining facility-related projects not discussed under Alternative 1 are proposed, with
minor alterations, under the Proposed Action and all subsequent alternatives. These include the
Resort Operations Center (with a helicopter pad, fire station, and various utility upgrades),
Moonbeam Center expansion, Last Chance Mining Camp expansion, and Trapper's Cabin. The
Eagle Express day lodge expansion increases under this alternative. Final building footprint
sizes may vary among alternatives, but construction disturbance (soil disturbance) is assumed to
remain about the same for each project. Construction of facilities would disturb approximately
2.8 acres of moderate and low erosion class soils. All of these projects have a low or low-tomoderate risk rating prior to mitigation due to the slight-to-moderate erosion hazard classes and
low angle slopes.
A total of 24.7 acres would be disturbed during ski trail and lift construction and modification.
Projects under Alternative 2 include all of those discussed in Alternative 1 including the
Moonbeam II upgrade and realignment, the Powderhorn upgrade and trail improvements, the
Pulse Gondola, the Redman lift and trail, the Sol-Bright lift, the New Trail, and the Magic
Carpet. The Powderhorn lift upgrade has been given a high risk rating prior to mitigation due to
high angle slopes and the erodability of soils in the area. The Sol-Bright lift also received a high
risk rating prior to mitigation because of those same factors as well as its close proximity to Twin
Lakes reservoir. The proposed New Trail received a high risk rating prior to mitigation for
several reasons. The combination of grading and vegetation removal on highly erosive soils and
steep slopes close to a stream would have the potential to result in high amounts of sediment
transport (see Appendix I for a more detailed description of the New Trail soil erosion predictive
model). In addition to the alterations proposed in Alternative 1 to the top terminal of the Apex
lift, this lift would also be upgraded to a high-speed detachable quad in the existing alignment.
This would require additional disturbance to soils in the areas of its top and bottom terminals.
Improvements to the Honeycomb return trail include both private and NFS portions, totaling
about 0.4 acre.
Transportation related projects (Moonbeam lot expansion, Eagle Express parking, buslhighoccupancy vehicle lot, West End lot and lift, mountain road improvements, and Moonbeam
entrance road improvements) would disturb approximately 14.5 acres of moderate and low
erosion class soils. The bus/high-occupancy vehicle parking lot was identified as having a high
Environmental Consequences

4-45

Solitude MDP Update Final EIS

Chapter 4

risk prior to mitigation primarily due to its proximity to Big Cottonwood Creek. The widening of
SR 90, in order to create acceleration and deceleration lanes, would also occur in close proximity
to Big Cottonwood Creek. Alterations to the Moonbeam entry road and bridge would occur
within the channel confines of Big Cottonwood Creek and would produce sedimentation to the
stream in the short-tenn. However, failure of the culvert beneath the entry road bridge would
result in greater sediment input to the stream should this event occur. Mountain road
improvements would include widening the section between Moonbeam parking lot and Last
Chance Mining Camp to 20 feet, and relocating 100 feet of this road in order to allow for the
expansion of lower Easy Street and the Link lift terminal. Adjustments for the ski run
improvements would involve removal of approximately 0.3 acre of conifers. The West End
parking lot is proposed to occur between SR 90 and Big Cottonwood Creek, with the associated
lift that would connect the lot to Eagle Express base area. Lift construction would require some
disturbance to the riparian vegetation of Big Cottonwood Creek. This project does not occur on
highly erosive soils or steep slopes, but it does involve construction and placement of another
parking lot close to Big Cottonwood Creek, raising concerns about effects to water quality.
Complete burial of all lines and expansion of the snowmaking system would disturb 10.8 acres of
primarily high erosion class soils. Associated activities include excavation, installation, and
backfilling of snowmaking lines. Specific mitigation measures have been developed to reduce
the risk of erosion associated with snowmaking lines (Appendix C).
Summer recreation projects proposed under Alternative 2 include construction of an alpine slide,
mountain bike trails, and an outdoor skating rink. In total, these projects disturb approximately
2.8 acres of very high erosion class soils, 1.4 acres of high erosion class soils, and 0.5 acre of
moderate-to-low erosion class soils, totaling 4.7 acres. Soil erosion and sediment transport may
be of concern particularly from the mountain bike trail due to the proximity of some trail sections
to the channel in Honeycomb Canyon. Trails represent a linear and uniformly sloping landscape
feature that tends to capture and concentrate runoff for sustained distances, creating erosive
forces much greater than would occur naturally. Incorporation of CMPs into the design, location,
and construction of trails would minimize this effect. Preventing construction during spring runoff would also alleviate erosion and sediment transport. The alpine slide project would require
some tree removal. Also, there is concern with the stability of the ravine located near the base of
the slide, which was impacted in the 1984 flood. Construction estimates predict a 0.5-acre
disturbance, predominately on high erosion potential soil types. Erosion could occur during the
initial construction and revegetation phases of this project, as well as during the subsequent
seasonal construction and disassembly activities. The outdoor skating rink would be constructed
on relatively flat, previously modified ground consisting of moderate to low erosion class soil
types. It would disturb 0.2 acre during construction, and is considered a low risk project.
Utilities projects, specifically the Utah Power line burial, the run-off drainage and detention
pond, and the sewer line burial, would disturb 0.6 acre and have been identified as having
moderate-to-low risk ratings prior to mitigation. Any concern with these projects is due to their
proximity to Big .Cottonwood Creek. One section of the Utah Power line would be buried in a
corridor of willow-dominated vegetation near Big Cottonwood Creek.
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Total area disturbed under Alternative 2 would equal 58.1 acres. Required mitigation measures
would prevent any substantial erosion problems from occurring.

Alternative 3
Soil disturbance associated with facilities projects would be generally the same for Alternative 3
as identified in Alternative 2, disturbing 2.4 acres. Accountingfor the reduction is the
elimination of the Last Chance Mining Camp expansion under this alternative.
In comparison to Alternative 2, there would be 27.0 acres of disturbance to soil under the ski lifts
and trails modification projects due to the exclusion of the lift connecting the West End parking
lot to the Eagle Express base area, the Pulse Gondola, and the Magic Carpet, but with the

addition of the West End lift to the Roundhouse.
Transportation projects would account for 9.3 acres of disturbance to moderate or low erosion
class soil types. Alternative 3 does not include the West End parking lot.
Snowmaking projects would be the same for Alternative 3 as in Alternative 2, disturbing
10.8 acres.
Under summer recreation projects, impacts from the mountain bike trail would be the same as
those documented in Alternative 2. The alpine slide and the outdoor skating rink would be
excluded, reducing the total disturbed area to 3.5 acres.
Utilities projects would be the same as those proposed under Alternative 2, disturbing 0.6 acre.
Total area disturbed under Alternative 3 would equal 53.6 acres. Required mitigation measures
would prevent any substantial erosion problems from occurring.

Alternative 4
Soil disturbance associated with facilities projects would be slightly less than in Alternative 2,
disturbing 2.4 acres. The Eagle Express day lodge expansion is slightly smaller and, as in
Alternative 3, the Last Chance Mining Camp expansion would be eliminated.
Disturbance associated with ski lift and ski trail projects would affect approximately 11.6 acres.
In comparison to Alternatives 2 and 3, there would be less disturbance to very high and high
erosion class soils, and substantially less disturbance (0.2 acres) to moderate and low erosive soil
types. Ski lift and trail projects included under Alternative 2 that are not included in Alternative
4 are the Pulse Gondola, the lift connecting the West End lot to Eagle Express, Redman lift and
trail, Honeycomb return lift, Sol-Bright lift, Magic Carpet, and the New Trail.
Transportation-related projects would disturb approximately 4.4 acres of moderate-to-Iow
erosive soils. Alternative 4 would not include the bus/high-occupancy vehicle parking lot, the
parking garage, the West End parking lot, or the Moonbeam parking expansion on NFS land.
The mountain road improvements would not include the relocation project or the expansion of
lower Easy Street/Link lift.
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The snowmaking system projects would disturb 2.9 acres under this alternative. Expansion of
the system would not be allowed on NFS land, and the weir and pumphouse on Big Cottonwood
Creek and the Lake Solitude expansion would be excluded.
Summer recreation projects are not proposed under Alternative 4.
Utilities projects are the same as those proposed under Alternative 2, disturbing 0.6 acre. The
Utah Power line burial project would be relocated from the willow-vegetated corridor to the
existing internal mountain road alignment.
Total area disturbed under Alternative 4 would equal 21.9 acres. Required mitigation measures
would prevent any substantial erosion problems from occurring.
Alternative 5
Soil disturbance associated with facilities projects would be generally the same for Alternative 5
as identified in Alternative 2, impacting 2.8 acres.
Ski lift and ski trail projects discussed in Alternative 2 that are excluded from Alternative 5 are
the Pulse Gondola, the lift connecting West End lot to Eagle Express, Redman lift and trail,
Honeycomb return lift, New Trail, Apex trail modifications, lower Easy StreetlLink lift, upper
Same Street, Fleet Street and Fluid Drive, and Powderhorn area trails. Total disturbed area
would equal 12.0 acres.
Transportation-related projects would disturb 9.5 acres of moderate-to-low erosion class soil
types. The West End lot and the buslhigh-occupancy vehicle parking lot would be excluded, and
the mountain road improvements would not include the relocated section or the expansion of
lower Easy Street/Link lift. Improvements to the Moonbeam parking lot area would include a
parking structure.
Snowmaking projects would be the same as those outlined in Alternative 4, impacting 2.9 acres.
Summer recreation projects would include the mountain bike trails project and the outdoor
skating rink, resulting in a total disturbance of 3.7 acres.
Utilities projects are the same as those proposed under the Proposed Action, impacting 0.6 acre.
Total area disturbed under Alternative 5 would equal 32.0 acres. Required mitigation measures
would prevent any substantial erosion problems from occurring.
Alternative 6
Soil disturbance associated with facilities projects would be generally the same for Alternative 6
as identified in Alternative 2, impacting 2.8 acres.
Soil disturbance associated with ski trail and lift projects would occur on 16.4 acres. Projects
include those described under Alternative 2 except for the lift connecting the West End lot to
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Eagle Express and the Redman lift and trail projects. The New Trail would be limited to a width
of 75 feet, and night lighting would be installed only on the Redman campground trails.
Transportation projects would disturb 11.8 acres of moderate-to-low erosion hazard soil types,
and exclude the West End lot and the buslhigh-occupancy vehicle parking lot. Also excluded
under the mountain road improvements would be the relocated section and the expansion of
lower Easy Street/Link lift.
Along with burying existing pipe and expanding the system as outlined under Alternative 2,
improvement~ to the snowmaking system would include installing an underground reservoir tank
in the event that damming or dredging activities at Lake Solitude do not receive approval. Initial
burial of the tank, which would be located near the Roundhouse, has the potential to increase
erosion. Soils in this area are primarily classified as highly erodable. Such improvements would
increase the total disturbance area to 12.6 acres. Upon approval, effects to Lake Solitude would
be the same as those discussed under Alternative 2.
Alternative 6 proposes only the mountain bike trail project under summer recreation, disturbing
3.5 acres.
Utilities projects would be the same as those proposed under Alternative 4, impacting 0.6 acre.
Total area disturbed under Alternative 6 would equal 47. 7 acres. Required mitigation measures
would prevent any substantial erosion problems from occurring.
Cumulative Effects
Impacts to the soil resource resulting from construction projects primarily involve soil loss and
are thus tightly linked to water quality. Accompanying this soil erosion is also a loss in soil
productivity, linking impacts to the soil resource to vegetation as well. Cumulative effects to the
soil resource must consider the spatial relation and connectivity of development activities within
Solitude's boundary and with respect to Big Cottonwood Canyon, as well as the compounded
impacts to water quality and vegetation. Development projects have also been approved at
Brighton ski resort, located up Big Cottonwood Canyon from Solitude, as described in the
Brighton FEIS (USDA-FS 1999A).

Each additional development project in Big Cottonwood Canyon contributes to total soil loss,
water quality degradation, and long-term erosion problems through the loss of protective
vegetative cover and soil structure. This compounded effect must be weighed more heavily with
each additional proposed development project, and the importance of ensuring that proper
construction practices and effective mitigation measures are used becomes increasingly apparent.
For more detailed discussion of the cumulative effects to soil and water resources resulting from
these other developments, see the cumulative effects section above under Water Resources.
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4.2.3
•

Chapter 4

Air Quality

What would be the effect on air quality in the immediate area and throughout BCC?

4.2.3.1

Introduction

The potential environmental effects on air quality for each of the alternatives contained in this
EIS are discussed in this section. The analysis and conclusions contained in this section address
both the NEPA and Clean Air Act (CAA) requirements. The requirements ofNEPA and the
CAA overlap in that they both require that the impact on the federal air quality standards for each
alternative be analyzed. NEPA requires that the air quality impacts due to the proposed
alternatives, including the No Action Alternative be evaluated, while the CAA requires that the
net difference in air quality impacts between the No Action and action alternatives be analyzed in
order to determine if the General Conformity rule is applicable. If it is found that General
Conformity does apply, additional emission controls are required to offset any emission increases
associated with the proposed alternatives.
This section first discusses the analysis methodology and assumptions used. Then, this section
discusses the air emissions and resulting effects on ambient air quality for each of the six
alternatives. This analysis includes a determination of compliance with air quality standards for
each alternative at three locations within Big Cottonwood Canyon (SR 190), as well as a
Conformity applicability demonstration for the action alternatives (Alternatives 2 through 6).
The three locations used to assess project related impacts were chosen based on the location
where the maximum effect of emissions on the surrounding environment are expected. After
discussing the effects of each individual alternative, a summary of impacts for all of the
alternatives is presented in a table so that the individual components of the analysis can be
compared between other alternatives.

The air quality analysis evaluates potential air quality effects for both direct and indirect
emission sources associated with the proposed alternatives. Emissions from direct sources are
expected to remain at current levels for all alternatives. Air quality modeling was conducted for
indirect emission sources, which include impacts related to traffic growth. Since the release of
the DEIS, the GOPB revised its skier projections to be based on the last 10 years (1992 through
2001), and projected skier visits to the year 2010. The "base year" incorporates the current
203,000 skier visits. The revised projections have resulted in lower anticipated skier visits than
originally estimated. For example, projecte.d skier numbers on the Traffic Design Day in 2011
for Alternative 2 has been changed from 4810 to 3314. A detailed description of the revisions
and rationale for the revised GOPB ski projections are available in Appendix B and in the FEIS,
Volume II
The air quality modeling results presented in this section are based on the higher original skier
visit projections, and therefore represent very conservative estimates of air quality impacts. The
revised GOPB projections indicate a decreased traffic impact, which directly correlates to a
decreased impact on air quality from indirect emission sources. Since the modeling analysis
indicates that air emission concentrations would be below regulatory limits for all alternatives,
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on a relative basis, air quality concentrations based on the revised projections would be well
below air quality standards.
4.2.3.2

Analysis Methodology and Assumptions

This air quality analysis uses methods that are recommended by the US EPA and Utah Division
of Air Quality (DAQ) for estimating emissions and air quality concentrations associated with the
alternatives.

4.2.3.2.1

Emission Estimates

EPA methods for estimating air emissions include AP-42 volume I for stationary sources,
MOBILE Sa for on-road vehicle gaseous emissions, and PARTS for estimating on-road
particulate emissions. Vehicle information required for Mobile Sa and PARTS were obtained
from the DAQ. This information consists of local vehicle Inspection & Maintenance (I&M)
program components, local vehicle age distributions, vehicle type mix, elevation, and fuel type
distribution data. A complete emissions inventory, consisting of direct and indirect emissions
sources is presented for each alternative. The emissions from direct sources are not expected to
change from current estimates. These direct emissions are the same for all six alternatives
(including the No Action Alternative). For more information on emissions from the direct
sources, refer to Chapter 3.

4.2.3.2.2

Dispersion Models Used

According to EPA modeling guidance, several air quality models are recommended for this
analysis, depending on the type of emission source being modeled. For estimating concentrations
from vehicles leaving the ski area during the peak PM period, the Industrial Source Complex
Short-term Version 3 (ISCST3, dated March 1993) dispersion model was used to estimate air
quality concentrations. In addition, ISCST3 was used to model emissions of vehicle re-entrained
road dust along SR 190. The ISCST3 model is capable of estimating concentrations for
averaging time ranging from 1 hour to 1 year. For modeling emissions from roads and
intersections, the CAL3QHCR model was used. In addition to the model's ability to calculate
concentrations along roadways, this model is capable of determining stop light queue lengths,
given the traffic volume and red-green light cycle times. CAL3QHCR was used for modeling the
intersection of SR 190 and Wasatch Boulevard.

4.2.3.2.3

Design Day

The level of activity associated with the proposed alternatives is based on the day that has the
11 th highest number of skier related vehicles for the year. Since there are 10 days with more
traffic than the design day, impacts associated with this design day can be considered to occur on
more than one day. In addition, the highest traffic volumes for all projected years was used in the
analysis. In all cases, calendar year 2012 was used, which is the last year projected in this EIS.
Weekends and holiday periods have historically been the busiest days for skiers', and so the future
design day is expected to occur during a weekend or holiday period. Increasing commuter traffic
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in the area of SR 190 is not expected to impact this analysis, since commuter traffic problems
occur on days other than weekends and holiday periods.
4.2.3.2.4

Background Air Quality

Background air quality concentrations are available for areas that are representative of the east
bench, including the intersection of SR 190 and Wasatch Blvd. No measurements are available
for the ski areas. For these areas, DAQ recommended default background concentrations were
used in this analysis, to be consistent with the planning methods used by the state. Since
increases in emissions over current levels are included in the dispersion modeling analysis, use of
current background concentrations are considered adequate for the future year impact estimates.
4.2.3.3

Alternative 1 - No Action Alternative

The first alternative is considered to be the No Action Alternative. This alternative is used as a
basis for comparison with the other alternatives. For NEPA, the environmental consequences of
the other six alternatives are compared. This comparison can be found at the end of this air
quality section. For CAA purposes, the total proj ect related emission increases over those for the
No Action Alternative are projected for alternatives two through six. As required by the CAA, a
conformity determination must be made, based on these emission increases. Analysis results for
the other alternatives address this conformity requirement.
4.2.3.3.1

Emissions

Onsite emissions of both direct and indirect sources associated with the Solitude Mountain
Resort have been estimated for the future design day. Future emission increases associated with
the No Action Alternative occur due to the increase in the number of skiers traveling to the
resort. As stated before, there are no increases in direct emissions, which are not related to skier
traffic emissions. Table 4-5 is a summary of the on-site emissions for the Solitude Mountain
Resort.
Table 4-5
On-Site Emissions for the Solitude Mountain Resort
Alternative 1, Year 2012
Source
PM10
CO
NOx
TonsfYear
TonsfYear
Tons/Year
2.14
Stationary Sources
0.45
0.03
1.02
Space Heating
0.08
7.48
3.23
On-site Mobile Equipment
40.45
207.13
19.18
0.00
On-site Indirect
0.45
TOTAL
41.42
235.94
4.29
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4.2.3.3.2

Air Quality Impacts

In addition to estimating the on-site emissions due to Solitude for this alternative, off-site
emissions were estimated for Solitude, and were added to emissions from other traffic, which
include the Brighton Ski Area skier traffic and background canyon traffic. These emissions were
used in a dispersion modeling analysis for purposes of comparing projected impacts with the
NAAQS. As stated above, three locations were chosen to perform this modeling along SR 190.
Since only the indirect emissions increase through the year 2012, the modeling analysis focuses
on the impact due to these emission sources.

Impacts Near Ski Area Exit During Peak PM Periods
The ISCST3 model was used to estimate air quality impacts associated with the PM peak traffic
exiting from the Moonbeam parking lot onto SR 190. The modeling considered the traffic
associated with the 11 th highest skier visit day. All CO emission sources associated with the
parked vehicles, vehicles leaving the parking lot and merging onto SR 190, and the traffic along
SR 190 were included in the model. This analysis is useful for determining the cumulative
impact on air quality due to the parking lot emissions and exiting vehicles merging onto SR 190.
The key variables used in this analysis considered the number of cars parked, the location where
the cars are parked, and the location and length of the merge lane onto SR 190.
Table 4-6 contains the results of this analysis. As this table indicates, high concentrations of
carbon monoxide can be expected to occur as a result of this traffic. The highest concentrations
are located along SR 190 as indicated in this table. Higher concentrations can be expected on the
roadway itself, but since EPA does not regulate air concentrations on the roadway, they are not
addressed in this analysis. The concentrations estimates in this analysis are considered to be
conservative due to the worst case assumptions used in the modeling, actual concentrations
which result from the traffic are considered to be less than those listed in this analysis.

Pollutant
CO

Table 4-6
Air Quality Impacts During PM Peak Periods
Alternative 1, Year 2012
Averaging Maximum Impact Location Background Total
(ppm)
(ppm)
(ppm)
Period
SR 190
34.7
I-Hour
33.7
1
6.2
SR 190
1
8-Hour
7.2

NAAQS
(ppm)
35
9

ppm - parts per million

Impacts From Free Flowing Traffic
An analysis of the air quality impacts from free flowing skier traffic traveling along SR 190 was
performed primarily to assess the impacts from vehicle re-entrained road-dust. Emissions were
estimated based on an average speed of35 MPH. A one-kilometer length section ofSR 190 was
used in the model. The traffic is considered to be representative of the most heavily traveled
portions of SR 190. Table 4-7 summarizes the results of this analysis. As the results indicate,
PM 10 particulate impacts are not negligible, nor do they violate any standard. They are
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considered to be typical of particulate concentrations from roads that are salted and sanded
during the wintertime.

Table 4-7
Air Quality Impacts From Free Flowing Traffic
Alternative 1, Year 2012
Pollutant Averaging Maximum Impact
3
Period
(flg/m )

24-Hour

PM 10
J.lg/m

3

.-

Location

106

Background
(Jlg/m

SR 190

3

)

Total
(flglm3)

NAAQS
3
(flg/m )

136

150

30

micrograms per cubic meter

Hot Spot Intersection Analysis
In order to assess the future air quality impacts associated with ski area traffic, a hot spot analysis
was performed using projected transportation information for the alternative. The analysis
examined air quality impacts at the intersection of Big Cottonwood Canyon Highway (SR 190)
and Wasatch Boulevard. The analysis combines the most recent measured maximum
background from the DAQ Cottonwood station with computer model calculated concentrations
due to traffic emissions at the intersection. Results of the hot spot analysis are summarized in
Table 4-8. As the table indicates, total CO concentrations are significant and the 8-hour impact
is predicted to be slightly less than the allowable standard.
Table 4-8
Summary of Intersection CO Hot Spot Analysis
Alternative 1, Year 2012
Pollutant

Averaging
Period

CO

I-Hour
8-Hour

Maximum Impact
(ppm)
Location
8.8
3.3

7-Eleven*
7-Eleven

Background
(ppm)

Total
(ppm)

NAAQS
(ppm)

6.9
5.6

15.7
8.9

35
9

CAL3QHC dispersion model
* - intersection ofBCC Highway (SR 190) and Wasatch Boulevard

ppm - parts per million

4.2.3.4

Alternative 2 - Proposed Action

Air quality impacts from Alternative 2 are analyzed in this section for the same scenarios
addressed in Alternative 1. For conformity applicability purposes, the total project related
emission increase over the No Action Alternative is estimated. As required by the CAA, a
conformity determination must be made, based on these emission increases.

4.2.3.4.1

Emissions

On-site emissions of both direct and indirect sources associated with Solitude have been
estimated for the future design day. Future emission increases associated with Alternative 2 are
due to the increase in the number of skiers traveling to the resort. As stated before, there are no
increases in direct emissions, which are not related to skier traffic emissions. Table 4-9 is a
summary of the on-site emissions for the Solitude Mountain Resort.
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Table 4-9
On-Site Emissions for the Solitude Mountain Resort
Alternative 2, Year 2012
Source
Stationary Sources
Space Heating
On-site Mobile Equipment
On-site Indirect
TOTAL

NOx
TonslYear
0.45
0.08
40.45
0.54
41.51

CO
TonslYear
2.14
7.48
207.13
23.02
239.78

PMIO
Tons/Year
0.03
1.02
3.23
0.00
4.29

S02
Tons/Year
0.03
0.01
3.29
0.02
3.35

Conformity Determination
As stated earlier, a conformity determination for this project is made by comparing the increase
in emissions of the proposed alternative to the emissions associated with the No Action
Alternative. If emission increases for any pollutant are greater than 100 tons per year, or greater
than 10% of the emissions in Salt Lake County, then a conformity analysis must be performed.
Since 100 tons per year is less than 100/0 of the emissions for Salt Lake County, this threshold
will be used in the determination. As indicated by comparing emissions in the above table with
emissions for the No Action scenario (see Table 4-5), the net change in emissions due to this
alternative is much less than 100 tons per year for all pollutants, and therefore a conformity
analysis is not required.
4.2.3.4.2

Air Quality Impacts

An air quality impact analysis was performed for Alternative 2, using the same methods
employed in the analysis for the No Action Alternative. As with the No Action Alternative, three
locations were chosen to perform this modeling along SR 190. Since only the indirect emissions
increase through the year 2012, the modeling analysis focuses on the impact due to these
emission sources.

Impacts Near Ski Areas During Peak PM Periods
The ISCST3 model was used to estimate air quality impacts along a one-kilometer section of SR
190, west of Solitude. This section of road contains all of the skier related traffic, from both
resorts as well as all background traffic, and is therefore considered to have the highest potential
impacts on air quality. Table 4-10 contains the results of this analysis. As this table indicates,
high concentrations of carbon monoxide can be expected to occur as a result of this traffic.
These concentrations are for locations that are next to the road. Higher concentrations can be
expected on the roadway itself, but since EPA does not regulate air concentrations on the road
itself, they are not addressed in this analysis.
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Table 4-10
Air Quality Impacts During PM Peak Periods
Alternative 2" Year 2012
Pollutant

CO

Averaging
Period

Maximum Impact
(ppm)

Location

Background
(ppm)

Total
(ppm)

NAAQS
(ppm)

I-Hour
8-Hour

33.7
6.7

SR 190
SR 190

1
1

34.7
7.7

35
9

ppm - parts per millIon

Impacts From Free Flowing Traffic
An analysis of air quality impacts from free flowing skier traffic traveling along SR 190 was
performed primarily to assess the impacts from vehicle re-entrained road dust. Emissions were
estimated based on an average speed of 35 MPH. Although particulates are the main concern in
this modeling, carbon monoxide was also modeled so that estimates of all major pollutants could
be assessed. A one-kilometer length section of SR 190 was used in the model. The traffic is
considered to be representative of the most heavily traveled portions of SR 190. Table 4-11
summarizes the results of this analysis. Estimated PM lO particulate impacts are typical of
concentrations from roads that are salted and sanded during the wintertime.
Table 4-11
Air Quality Impacts From Free Flowing Traffic
Alternative 2, Year 2012
Pollutant

Averaging
Period

Maximum Impact
(J.1g/m3)

24-Hour

115

PM 10

Location Background Total
3
O.1g/m3)
(J.!g/m )

SR 190

30

145

NAAQS
(J.1g/m3)

150

/lg/m3 - micrograms per cubic meter

Hot Spot Intersection Analysis
In order to assess the future air quality impacts associated with ski area traffic, a hot spot analysis
was performed using projected transportation information for the alternative. The analysis
examined air quality impacts at the intersection of Big Cottonwood Canyon Highway (SR 190)
and Wasatch Boulevard. The analysis combines the most recent measured maximum
background from the DAQ Cottonwood station with computer model calculated concentrations
due to traffic emissions at the intersection. Results of the hot spot analysis are summarized in
Table 4-12.
Table 4-12
I " - Alternat"lve 2, Y ear 2012
Summaryo fI n t ersecti on CO H 0 t S,pot A nalYSlS
NAAQS
Pollutant
Averaging
Background
Total
Maximum Impact
CO

I-Hour
8-Hour

(ppm)

Location

(ppm)

(ppm)

(ppm)

9.0
3.37

7-Eleven*
7-Eleven

6.9
5.6

15.9
8.97

35
9

CAL3QHC dispersion model
* - intersection ofBCC Highway (SR 190) and Wasatch Boulevard

ppm - parts per million
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4.2.3.5

Alternative 3

Air quality impacts from this alternative are analyzed in this section for the same scenarios
addressed under Alternative 1. For conformity applicability purposes, the total project related
emission increase over the No Action Alternative is estimated. As required by the CAA, a
conformity determination must be made, based on these emission increases.
4.2.3.5.1

Emissions

On-site emissions of both direct and indirect sources associated with Solitude have been
estimated for the future design day. Future emission increases associated with this alternative are
due to the increase in the number of skiers traveling to the resort. As stated before, there are no
increases in direct emissions, which are not related to skier traffic emissions. Table 4-13 is a
summary of the on-site emissions for Solitude.

Table 4-13
On-Site Emissions for the Solitude Mountain Resort
Alternative 3, Year 2012
NOx
TonslYear

CO
Tons/Year

PMI0
TonslYear

S02
TonslYear

Stationary Sources
Space Heating
On-site Mobile Equipment
On-site Indirect

0.45
0.08
40.45
0.50

2.14
7.48
207.13
21.31

0.03
1.02
3.23
0.00

0.03
0.01
3.29
0.02

TOTAL

41.47

238.07

4.29

3.35

Source

Conformity Determination
As stated earlier, a conformity determination for this project is made by comparing the increase
in emissions of the proposed alternative to the emissions associated with the No Action
Alternative. If emission increases for any pollutant are greater than 100 tons per year, or greater
than 10% of the emissions in Salt Lake County, then a conformity analysis must be performed.
Since 100 tons per year is less than 100/0 of the emissions for Salt Lake County, this threshold
will be used in the determination. As indicated by comparing emissions in the above table with
emissions for the No Action scenario (see Table 4-5), the net change in emissions due to this
alternative is much less than 100 tons per year for all pollutants, and therefore a conformity
analysis is not required.
4.2.3.5.2

Air Quality Impacts

An air quality impact analysis was performed for this alternative, using the same methods
employed in the analysis for the No Action Alternative.

Impacts Near Ski Areas During Peak PM Periods
The ISCST3 model was used to estimate air quality impacts along a one-kilometer section of
SR 190, west of the Solitude Ski Area. Table 4-14 contains the results of this analysis. As this
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table indicates, high concentrations of carbon monoxide can be expected to occur as a result of
this traffic. These concentrations are for locations that are next to the road. Higher
concentrations can be expected on the roadway itself, but since EPA does not regulate air
concentrations on the road itself, they are not addressed in this analysis.
Table 4-14
Air Quality Impacts During PM Peak Periods
Alternative 3, Year 2012
Pollutant

CO

Averaging
Period

Maximum Impact
(ppm)

Location

Background
(ppm)

Total
(ppm)

NAAQS
(ppm)

I-Hour
8-Hour

33.7
6.5

SR 190
SR 190

1
1

34.7
7.5

35
9

ppm - parts per million

Impacts From Free Flowing Traffic
An analysis of air quality impacts from free flowing skier traffic traveling along SR 190 was
performed primarily to assess the impacts from vehicle re-entrained road dust. Table 4-15
summarizes the results of this analysis. Estimated PM lO particulate impacts are typical of
concentrations from roads that are salted and sanded during the wintertime.
Table 4-15
Air Quality Impacts From Free Flowing Traffic
Alternative 3, Year 2012
Pollutant

PM 10

Averaging
Period

Maximum Impact Location Background
3
(Jlglm3)
(Jlg/m )

24-Hour

112

SR 190

NAAQS

Total
(Jlg/m

3

)

(Jlg/m

142

30

3

)

150

)..lg/m3 - micrograms per cubic meter

Hot Spot Intersection Analysis
A hot spot analysis was performed using the same methodology that was used for the previous
alternatives. Results of the hot spot analysis are summarized in Table 4-16.
Table 4-16

I . - Alterna lve ,
summaryofI n t ersecti on CO H 0 t S.pot A nalYSlS
Averaging

CO

Maximum Impact

ear 2012

Background

Total

NAAQS

Period

(ppm)

Location

(ppm)

(ppm)

(ppm)

I-Hour
8-Hour

9.0
3.37

7-Eleven*
7-Eleven*

6.9
5.6

15.9
8.97

35
9

CAL3QHC dlspersIOn model
* - intersection ofBCC Highway (SR 190) and Wasatch Boulevard

ppm - parts per million
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4.2.3.6

Alternative 4

Air quality impacts from this alternative are analyzed in this section for the same scenarios
addressed under Alternative 1. For conformity applicability purposes, the total project related
emission increase o~er the No Action Alternative is estimated. As required by the CAA, a
conformity determination must be made, based on these emission increases.

4.2.3.6.1

Emissions

On-site emissions of both direct and indirect sources associated with Solitude have been
estimated for the future design day. Future emission increases associated with this alternative are
due to the increase in the number of skiers traveling to the resort. As stated before, there are no
increases in direct emissions, which are not related to skier traffic emissions. Table 4-17 is a
summary of the on-site emissions for Solitude.

Table 4-17
On-Site Emissions for the Solitude Mountain Resort
Alternative 4, Year 2012
NOx
Tons/Year

CO
Tons/Year

PM10
TonslYear

S02
Tons/Year

Stationary Sources
Space Heating
On-site Mobile Equipment
On-site Indirect

0.45
0.08
40.45
0.48

2.14
7.48
207.13
20.44

0.03
1.02
3.23
0.00

0.03
0.01
3.29
0.02

TOTAL

41.45

237.2

4.29

3.35

Source

Conformity Determination
As stated earlier, a conformity determination for this project is made by comparing the increase
in emissions of the proposed alternative to the emissions associated with the No Action
Alternative. If emission increases for any pollutant are greater than 100 tons per year, or greater
than 100/0 of the emissions in Salt Lake County, then a conformity analysis must be performed.
Since 100 tons per year is less than 10% of the emissions for Salt Lake County, this threshold
will be used in the determination. As indicated by comparing emissions in the above table with
emissions for the No Action scenario (see Table 4-5), the net change in emissions due to this
alternative is much less than 100 tons per year for all pollutants, and therefore a conformity
analysis is not required.
4.2.3.6.2

Air Quality Impacts

An air quality impact analysis was performed for this alternative, using the same methods
employed in the analysis for the No Action Alternative.

Impacts Near Ski Areas During Peak PM Periods
The ISCST3 model was used to estimate air quality impacts along a one-kilometer section of SR
190, west of Solitude. Table 4-18 contains the results of this'analysis. As this table indicates,
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high concentrations of carbon monoxide can be expected to occur as a result of this traffic.
These concentrations are for locations that are next to the road. Higher concentrations can be
expected on the roadway itself, but since EPA does not regulate air concentrations on the road
itself, they are not addressed in this analysis.

Pollutant

Table 4-18
Air Quality Impacts During PM Peak Periods
Alternative 4, Year 2012
Total
Averaging Maximum Impact Location Background
Period

CO

I-Hour
8-Hour

(ppm)

(ppm)

NAAQS
(ppm)

1
1

34.7
7.3

35
9

SR 190
SR 190

33.7
6.3

ppm - parts per million

Impacts From Free Flowing Traffic
An analysis of air quality impacts from free flowing skier traffic traveling along SR 190 was
performed primarily to assess the impacts from vehicle re-entrained road-dust. Table 4-19
summarizes the results of this analysis. Estimated PM10 particulate impacts are typical of
concentrations from roads that are salted and sanded during the wintertime.
Table 4-19
Air Quality Impacts From Free Flowing Traffic
Alternative 4, Year 2012
Pollutant

PM lO

Averaging Maximum Impact
Period
( g/m3)

24-Hour

Location

Background
( g/m3)

SR 190

30

109

139

150

llg/m3 - micrograms per cubic meter

Hot Spot Intersection Analysis
A hot spot analysis was performed using the same methodology that was used for the previous
alternatives. Results of the hot spot analysis are summarized in Table 4-20.
Table 4-20
sis - Alternative 4, Year 2012

Summa
ollutant

CO

Averaging
Period

(ppm) .

Location

Background
(ppm)

Total
(ppm)

NAAQS
(ppm)

I-Hour
8-Hour

8.8
3.32

7-Eleven*
7-Eleven

6.9
5.6

15.7
8.92

35
9

CAL3QHC dispersion model
* - intersection ofBCC Highway (SR 190) and Wasatch Boulevard

ppm - parts per million

4.2.3.7

Alternative 5

Air quality impacts from this alternative are analyzed in this section for the same scenarios
addressed under Alternative 1. For conformity applicability purposes, the total project related
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emission increase over the No Action Alternative is estimated. As required by the CAA, a
conformity determination must be made, based on these emission increases.

4.2.3.7.1

Emissions

On-site emissions of both direct and indirect sources associated with Solitude have been
estimated for the future design day. Future emission increases associated with this alternative are
due to the increase in the number of skiers traveling to the resort. As stated before, there are no
increases in direct emissions, which are not related to skier traffic emissions. Table 4-21 is a
summary of the on-site emissions for Solitude.

Table 4-21
On-Site Emissions for the Solitude Mountain Resort
Alternative 5, Year 2012
NOx
Tons/Year

CO
Tons/Year

PMI0
Tons/Year

S02
TonslYear

Stationary Sources
Space Heating
On-site Mobile Equipment
On-site Indirect

0.45
0.08
40.45
0.50

2.14
7.48
207.13
21.54

0.03
1.02
3.23
0.00

0.03
0.01
3.29
0.02

TOTAL

41.48

238.30

4.29

3.35

Source

~

Conformity Determination
As stated earlier, a conformity determination for this project is made by comparing the increase
in emissions of the proposed alternative to the emissions associated with the No Action
Alternative. If emission increases for any pollutant are greater than 100 tons per year, or greater
than 100/0 of the emissions in Salt Lake County, then a conformity analysis must be performed.
Since 100 tons per year is less than 100/0 of the emissions for Salt Lake County, this threshold
will be used in the determination. As indicated by comparing emissions in the above table with
emissions for the No Action scenario (see Table 4-5), the net change in emissions due to this
alternative is much less than 100 tons per year for all pollutants, and therefore a conformity
analysis is not required.
4.2.3.7.2

Air Quality Impacts

An air quality impact analysis was performed for this alternative, using the same methods
employed in the analysis for the No Action Alternative.

Impacts Near Ski Areas During Peak PM Periods
The ISCST3 model was used to estimate air quality impacts along a one-kilometer section of
SR 190, west of the Solitude Ski Area. Table 4-22 contains the results of this analysis. As this
table indicates, high concentrations of carbon monoxide can be expected to occur as a result of
this traffic. These concentrations are for locations that are next to the road. Higher
concentrations can be expected on the roadway itself, but since EPA does not regulate air
concentrations on the road itself, they are not addressed in this analysis.
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Table 4-22
Air Quality Impacts During PM Peak Periods
Alternative 5, Year 2012
Pollutant
CO

Averaging
Period

Maximum Impact
(ppm)

Location

Background
(ppm)

Total
(ppm)

NAAQS
(ppm)

I-Hour
8-Hour

33.7
6.5

SR 190
SR 190

1
1

34.7
7.5

35
9

ppm - parts per mIllIon

Impacts From Free Flowing Traffic
An analysis of air quality impacts from free flowing skier traffic traveling along SR 190 was
performed primarily to assess the impacts from vehicle re-entrained road dust. Table 4-23
summarizes the results of this analysis. Estimated PM lO particulate impacts are typical of
concentrations from roads that are salted and sanded during the wintertime.
Table 4-23
Air Quality Impacts From Free Flowing Traffic
Alternative 5, Year 2012
Pollutant

PM lO
f..lglm

3

-

Averaging
Period

Maximum Impact

24-Hour

113

(Jlg/m

3

Location

Background
(Jlg/m

)

SR 190

3

)

Total
(Jlg/m

3

NAAQS
)

143

30

(Jlg/m

3

)

150

micrograms per cubic meter

Hot Spot Intersection Analysis
A hot spot analysis was performed using the same methodology that was used for the previous
alternatives. Results of the hot spot analysis are summarized in Table 4-24.
Table 4-24
Summary of Intersection CO Hot Spot Analysis
Alternative 5, Year 2012
Averaging
Period

lPollutant

I-Hour
8-Hour

CO

Maximum Impact
(ppm)
Location

9.0
3.37

7-Eleven*
7-Eleven

Background
(ppm)

Total
(ppm)

NAAQS
(ppm)

6.9
5.6

15.9
8.97

35
9

CAL3QHC dlsperslOn model
* - intersection ofBCC Highway (SR 190) and Wasatch Boulevard

ppm - parts per million

4.2.3.8

Alternative 6

Air quality impacts from this alternative are analyzed in this section for the same scenarios
addressed under Alternative 1. For conformity applicability purposes, the total project related
emission increase over the No Action Alternative is estimated. As required by the CAA, a
conformity determination must be made, based on these emission increases.
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4.2.3.8.1

Emissions

On-site emissions of both direct and indirect sources associated with Solitude have been
estimated for the future design day. Future emission increases associated with this alternative are
due to the increase in the number of skiers traveling to the resort. As stated before, there are no
increases in direct emissions, which are not related to skier traffic emissions. Table 4-25 is a
summary of the on-site emissions for Solitude.

Table 4-25
On-Site Emissions for the Solitude Mountain Resort
Alternative 6, Year 2012
NOx
TonslYear

CO
Tons/Year

PMIO
TonslYear

S02
TonslYear

Stationary Sources
Space Heating
On-site Mobile Equipment
On-site Indirect

0.45
0.08
40.45
0.52

2.14
7.48
207.13
22.29

0.03
1.02
3.23
0.00

0.03
0.01
3.29

TOTAL

41.49

239.05

4.29

3.35

Source

0.02

Conformity Determination
As stated earlier, a conformity determination for this project is made by comparing the increase
in emissions of the proposed alternative to the emissions associated with the No Action
Alternative. If emission increases for any pollutant are greater than 100 tons per year, or greater
than 100/0 of the emissions in Salt Lake County, then a conformity analysis must be performed.
Since 100 tons per year is less than 100/0 of the emissions for Salt Lake County, this threshold
will be used in the determination. As indicated by comparing emissions in the above table with
emissions for the No Action scenario (see Table 4-5), the net change in emissions due to this
alternative is much less than 100 tons per year for all pollutants, and therefore a conformity
analysis is not required.
4.2.3.8.2

Air Quality Impacts

An air quality impact analysis was performed for this alternative, using the same methods
employed in the analysis for the No Action Alternative.

Impacts Near Ski Areas During Peak PM Periods
The ISCST3 model was used to estimate air quality impacts along a one-kilometer section of
SR 190, west of Solitude. Table 4-26 contains the results of this analysis. As this table
indicates, high concentrations of carbon monoxide can be expected to occur as a result of this
traffic. These concentrations are for locations that are next to the road. Higher concentrations
can be expected on the roadway itself, but since EPA does not regulate air concentrations on the
road itself, they are not addressed in this analysis.

Environmental Consequences

4-63

Solitude MDP Update Final EIS

Pollutant
CO

Chapter 4

Table 4-26
Air Quality Impacts During PM Peak Periods
Alternative 6, Year 2012
Averaging Maximum Impact Location Background
(ppm)
Period
(ppm)
I-Hour
33.7
SR 190
1
8-Hour
6.5
SR 190
1

Total
(ppm)
34.7
7.5

NAAQS
(ppm)
35
9

-

ppm parts per mJlhon

Impacts From Free Flowing Traffic
An analysis of air quality impacts from free flowing skier traffic traveling along SR 190 was
performed primarily to assess the impacts from vehicle re-entrained road dust. Table 4-27
summarizes the results of this analysis. Estimated PM JO particulate impacts are typical of
concentrations from roads that are salted and sanded during the wintertime.

Pollutant
PM JO

Table 4-27
Air Quality Impacts From Free Flowing Traffic
Alternative 6"- Year 2012
Averaging Maximum Impact Location Background
Total
3
3
Period
(f.1g1m )
(f.1g1m )
(f.1g1m)
24-Hour
113
SR 190
30
143

NAAQS
(J.Lg/m)
150

llg/m3 - OlJcrograms per cubic meter

Hot Spot Intersection Analysis
A hot spot analysis was performed using the same methodology that was used for the previous
alternatives. Results of the hot spot analysis are summarized in Table 4-28.
Table 4-28
Summarr ofInt ersecti on CO H 0 t StAn
ipo
alysls
I
- Alternative 6 Y ear 2012
Averaging
NAAQS
Maximum Impact
rollutant
Background
Total
(ppm)
Period
(ppm)
(ppm)
(ppm)
Location
35
CO
I-Hour
9.0
7-Eleven*
6.9
15.9
9
8-Hour
7-Eleven
3.37
5.6
8.97
CAL3QHC disperSion model
.. - intersection ofBCC Highway (SR 190) and Wasatch Boulevard

ppm - parts per million

4.2.3.9

Summary of Air Quality Impacts

In this section, a comparison of the impacts between the six alternatives is presented. Table 4-29
has been prepared which summarizes the various air quality impacts for each alternative. As
indicated by the table, none of the six alternatives causes an exceedance of any National Ambient
Air Quality Standard. The analysis indicates that under peak traffic congestion conditions,
concentrations close to the I-hour CO standard may occur along and near SR 190, near Solitude.
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Table 4-29
Summary of Air Quality Impacts By Alternative
Alt. 1

Alt. 2

Alternative
Alt. 3
Alt. 4

8684
1635
11.95

9369
1715
22

9131
1689
18.69

8847
1657
14.73

9165
1692
19.13

9179
1694
19.35

41.4
235.9
4.3
3.3

41.5
239.8
4.3
3.3

41.5
238.1
4.3
3.3

41.5
237.2
4.3
3.3

41.5
238.3
4.3
3.3

41.5
239.1
4.3
3.3

NO

NO

NO

NO

Impact

Alt. 5

Alt. 6

Traffic Generated

11 th High Daily Traffic
Peak 1hr PM Traffic
PM Peak Exit Additional
Delay (min.)
Annual Emissions (ton/year)
NOx

CO
PMIO
S02

N /A
NO
Conformity Analysis
Required?
Expected Air Quality Concentrations O.lg/m3)
PM Peak Scenario

CO Ihr (NAAQS = 40,000)
CO 8hr (NAAQS = 10,000)

39585
7970

39585
8534

39585
8348

39585
8126

39585
8373

39585
8385

136

145

142

139

143

143

17943
9911

18171
9967

18171
9967

17943
9911

18171
9967

18171
9967

Free Flow Scenario

PM10 24hr (NAAQS = 150)
Intersection Scenarios

CO Ihr (NAAQS = 40,000)
CO 8hr (NAAQS = 10,000)

In addition, traffic at the intersection of SR 190 and .Wasatch Boulevard causes concentrations to
be close to the 8-hour CO standard. Traffic at this intersection is projected to increase, with a
majority of the traffic occurring along Wasatch Boulevard from non-ski area related trips. With
concentrations of CO approaching the I-hour and 8-hour standards on the design day over the
next ten years, there is justifiable concern about effects of future traffic on SR 190 if actions are
not pursued to restrain growth in traffic. Although some skiers and motorists may continue to
fmd canyon travel tolerable, air quality effects related to future growth in traffic may become the
decisive factor in consideration of future proposals that would contribute to traffic volumes. It is
evident that responsible agencies need to actively pursue transportation alternatives over
continued use of low occupancy vehicles. The most available option is greater reliance upon
mass transit. To succeed, there needs to be better incentives for the skier to use mass transit.
Among these incentives, there needs to be more adequate parking facilities to accommodate the
potential number of skiers that could use mass transit. Survey data has shown that the current
number of "official" parking spaces at the mouth of Big Cottonwood Canyon is inadequate for
accommodating the current number of vehicles on a typical design day. Currently, overflow
parking occurs along Fort Union Boulevard, but requires that the skier walk some distance to
reach the bus. Future plans for widening Fort Union Boulevard will eliminate these overflow
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spaces. It is critical that additional parking for mass transit be seriously considered to help
alleviate traffic and air quality problems in the canyon.

4.2.3.10

Cumulative Effects

The air quality projections found in the preceding section necessarily take into consideration
emissions from the specific activities proposed at Solitude and anticipated increases in
background conditions as a result of Canyon growth. Therefore, cumulative effects are the same
as those presented in the body of the preceding Air Quality section.

4.2.4
•

Noise

How would the alternatives affect noise intrusion in and around Solitude?

Alternatives 1 through 6
There would be relatively similar impacts on the noise environment for all alternatives compared
with the existing ski operations condition, although the extent and duration of the noise impacts
would increase with the level of development. 1 Specific noise impacts associated with upgrading
and expansion (short-term), and increased levels of operation (long-term) would be produced by
construction/operational activities and traffic on local roadways. Construction activities
associated with the addition of new buildings within Solitude Village and perhaps on other
private lands owned by Solitude, expansion of the snowmaking system, installation of the
Honeycomb Return lift and upgrading of the Moonbeam II, and ski trail development would
generate noise levels up to 88 decibels (dB) at a distance of 50 feet, as shown in Table 4-30.
Table 4-30
E,qulpmentN·
Olse L eveIs
Equipment Type

Maximum Level (dB at 50 ft.)

Scrapers
Bulldozers
Heavy Trucks
Backhoe
Pneumatic Tools

88
87
88
85
85

Source: EnVlfonmental NOIse PollutlOn, Patnck R. Cunruff, 1987

Blasting would occur in selected project areas associated with trail modifications. Blasting may
also occur as a means of excavating for snowmaking pipelines, utility lines, foundations and
footings on a limited, as-needed basis. These activities, however, would be temporary in nature,
occurring during normal working hours. Vibration and air blast over pressure levels are
dependent upon size of the charge, shot timing and geometry, wind, humidity, inversions,
temperature and terrain. Prediction of levels cannot be determined at this time without sufficient
data regarding these variables.· Appendix C outlines CMPs for blasting.

INote: Although no new development activities would occur on NFS lands under Alternative 1 (no action), noise
generating construction activities could occur on privately-held lands at Solitude under the "no action" alternative.
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Noise would also be generated during the construction phase by increased traffic on area
roadways. Truck traffic associated with the transport of heavy materials and equipment would be
the main project~generated noise source on roadways. This noise increase would be of short
duration and limited to daytime hours, and therefore, is not considered significant. Similarly, the
use of helicopters to construct ski lifts would limit noise impacts to daytime hours, and would
also be of short duration.
Operational activities under all alternatives would nominally increase noise levels in the
immediate area of the ski resort. Such activities include the lift terminals, snowmaking guns,
snowgroomers, and snowmobiles. None of this operational machinery would raise the ambient
noise levels beyond that currently experienced within the developed portion of the SUP boundary
(i.e., during the winter from less than 40 dB 2 in secluded areas to about 59 dB at a distance of75
feet from lift terminals, and about 75 dB at a distance of 100 feet from the existing snowmaking
gunS)3. However, expanded snowmaking and grooming would reduce the number of secluded
areas that presently experience lower noise levels. Nevertheless, snowmaking, snow grooming,
and maintenance activities typically occur at night, when the public is not present at Solitude.
The use of military ordinance and/or blasting for avalanche control under all alternatives would
be similar to existing conditions.
As disclosed under the discussions of air quality and transportation, some increase in vehicular
traffic would be expected under all alternatives. Though peak noise levels associated with traffic
would likely remain constant, the duration of traffic related noise would likely increase slightly
above current levels.
During limited periods of time in the summer, noise generated by ongoing maintenance activities
on both NFS and private lands would continue over the long-tenn.

Solitude's proposed development to a year-round destination resort would result in an increase
in the number and types of activities available. These additional recreational offerings would
attract more people to Solitude and likely lead to an increase in noise generated in the area.
Consequently, it is expected that noise levels at the Moonbeam Center and Last Chance Mining
Camp would be elevated above the levels currently experienced due to development activities
proposed under all of the Alternatives. Noise associated with summer operations would likely be
the greatest under Alternative 2, which includes the Alpine Slide and skating rink. Under all
alternatives, increased development on private land in the Village area would increase the
number of overnight accommodations and visitors. Use and associated noise levels, especially
in the Village and LCMC areas, would likely increase.
Cumulative Effects
Other projects have been identified in BCC that would contribute inconsequentially to the noise
impacts generated by further development of Solitude. However, Brighton Ski Resort has
proposed additional development in its MDP Update. Implementation of Brighton's MDP
2 Unless otherwise indicated, all (sound) levels in this report are described in A-weighted sound pressure levels, in
decibels (dB), which represent a logarithmic scale
3 Source: Snow Machines, Inc. Comparative Data for Snowmaking Guns
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Update would likely create short-term noise impacts similar in scope to those of Solitude. It is
expected that the time frame for construction at Brighton would precede that of Solitude by one
or two years, but some activities would overlap. Topography and the physical distance between
work sites at Brighton and Solitude would largely negate any combined noise impacts. However,
the duration of noise associated with construction and delivery vehicles using SR 190 would
likely increase somewhat.
As described in the cumulative effects discussion on traffic, the growing population and
proposed activities in BCC are expected to cause an increase in the amount of traffic in BCC.
This would result in slightly increased traffic noise. Overall, noise in-creases in BCC would be
very minor.

4.3

BIOLOGICAL ENVIRONMENT --

4.3.1

Aquatic Resources

4.3.1.1

Issues

Public and agency scoping and Forest Service interdisciplinary team review identified one
aquatic-related issue to be addressed in this impact analysis:

•

What would be the effect on fish populations?

Fisheries management in Big Cottonwood Canyon must meet both biological conservation goals
and recreational demands. Construction activities may disturb fish populations through events
such as sediment transport or alteration of in-stream flow and riparian habitat. An increase in
stream use by humans may also affect fish populations. Monitoring changes in fish populations
provides managers with an indication of water quality and other environmental conditions in and
around a stream.
This section discusses direct, indirect, and cumulative impacts to fisheries and
macroinvertebrates within the Solitude permit area. The main drainage running through
Solitude, Big Cottonwood Creek, represents the principal fish and macro invertebrate habitat in
the permit area. Other areas of interest include the Mill F South Fork drainage, including Lake
Solitude and Milk Pond, and Twin Lakes reservoir. Impacts to fisheries in the project area could
occur as a result of implementing any of the alternatives primarily because of the potential for
increasing sediment input to Big Cottonwood Creek. A detailed analysis of the sedimentation
potential of individual projects proposed at Solitude is provided in the Soils section of this
chapter.
4.3.1.2

Fisheries and Macroinvertebrates

Potential impacts to Fish and Wildlife Service (FWS) designated threatened and endangered and
Region 4 Forest sensitive species are considered in this section. However, no endangered,
threatened, or Forest sensitive aquatic spec~es are found within the project area, and potential
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impacts are therefore limited to changes in suitable habitat quantity or quality for these species.
The habitat of the endangered June sucker is not connected with Big Cottonwood Creek
Therefore, this species would not be impacted by actions at Solitude and will not be given further
consideration in this document. The Bonneville cutthroat trout occurred in Big Cottonwood
Creek historically because it was a tributary to Lake Bonneville, and the creek supported a
population at least into the late 1890s (Sigler and Sigler 1987). Big Cottonwood Creek is not one
of the drainages considered in the species' conservation strategy (Lentsch et al. 1997), as only
those streams that were known to have cutthroat trout at the time the strategy was prepared were
listed. The species is given consideration in this document because suitable habitat persists in
Big Cottonwood Creek.
Brook trout is the only naturally reproducing fish currently found within the Solitude permit area.
Sediment runoff, in-stream habitat alterations, riparian alterations, and water temperature
changes could affect the viability of the brook trout population. Fishing pressure usually does
not impact brook trout populations. Brown trout, originally thought to exist in the permit area,
were not collected during recent surveys (Cowley 1998,2001). Brown trout were found at the
Spruces Campground, approximately two miles downstream. Historic impacts to the Big
Cottonwood Canyon aquatic ecosystem have included road development, mining, the stocking of
exotic fish, hydropower development, and developed recreational facilities.

Impacts Common to All Alternatives
The following descriptions, organized by project type, discuss potential impacts from projects
that could affect fish and macro invertebrate populations at Solitude. The descriptions outline
projects relevant to fisheries that were identified in the CDA analysis as moderate to high risk
prior to mitigation (see Chapter 4 - Soils). Consideration for impacts to amphibians and other
riparian/wetland wildlife species is provided in the wildlife section (4.3.3) of this document.
Consistent with all of the analyses in this document, impact assessments were based on the
assumption that all proposed mitigation measures identified in this document would be adopted.
Fisheries impacts from development projects proposed at Solitude could potentially occur
through reductions in water quality, primarily from soil erosion and sediment transport,
reductions in water quantity caused by water withdrawal for snowmaking, and changes to instream habitat and riparian vegetation. Additions of sediment resulting from construction
activities could decrease water clarity, increase water temperature, and smother fish eggs or fry
and macroinvertebrates.
Facilities
Most proposed facility projects are planned for the base area of Solitude. These projects occur
well outside of Salt Lake County's required 100-foot set-back distance from a stream, but many
fall within the more restrictive 300-foot buffer established by the Forest Service (Cowley 2001).
The major facilities projects are part of the ongoing development of the Village base area. This
private land development is part of a master plan approved by Salt Lake County in 1994, and it is
roughly 50% complete. Remaining development is scheduled for completion within five years,
under the No Action Alternative and all other alternatives. County approved grading and
drainage plans have been implemented which should preclude any notable adverse impact to
water quality or aquatic resources (see Chapter 4 - Water Resources and Soils).
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Approximately 100/0 of the area within 300 feet of Big Cottonwood Creek has been converted
from naturally functioning habitat types to developments such as roads, trails, parking areas, or
buildings supporting special use permittee functions. Table 4-31 a lists the projects that would lie
within the Forest Service' s 300-foot buffer and indicates under which alternatives the projects are
proposed. Table 4-31 b lists the total impact area for each alternative of the combined project
elements within 300 feet ofBig Cottonwood Creek.
The Trapper's Cabin would be constructed in close proximity to the children' s pond, which does
support a population of fish. Also, the Resort Operations Center would disrupt some wetland
habitat. The additional encroachment on Big Cottonwood Creek from the projects outlined in
Table 4-31a could reduce water quality and pose an increased risk for sediment and contaminant
runoff. Conservation management practices (Appendix C), and mitigation required to control
sediment (see Chapter 4 - Soils and Water Resources) and decontaminate parking lot runoff
would help reduce potential impacts to aquatic species within Solitude's permit boundary or Big
Cottonwood Creek.

Table 4-31a
Project Elements and Their Associated Impact Area Sited
W"th"
I In 300 Iieet 0 f B"12 C 0 ttonwoo d C reek
Pro.i ect Element
Solitude Village
Ice Skating Rink
Last Chance Mining Camp
Apex lift (bottom terminal)
Resort Operations Center
Mountain Roads (part)
High-occupancy Vehicle Lot
Moonbeam lot (part)
Highway Improvements (part)
Eagle Express day lodge
West End lot (part)
RV spaces
Drainage Pond
Redman lift and trail (part)

Environmental Consequences

Area (acres)
5.3
0.1
0.2
0.1
1.3
0.7
1.8
3.5
0.1
0.2
0.4
0.1
<0.1
4.7
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Alternatives
1, 2, 3, 4, 5, 6
2, 5
2, 5, 6
2, 3, 4, 6
2, 3, 4, 5, 6
2, 3, 4, 5, 6
2, 3
2, 3, 6
2, 3, 4, 5, 6
1, 2, 3, 4, 5,6
2
1, 2, 3, 4, 5, 6
2, 3, 4, 5,6
2, 3
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Table 4-31b
Total Impact Area by Alternative of Combined Project
Elements within 300 feet of BiK Cottonwood Creek
Acres within 300 feet of a stream
Alternative
impacted
1
5.6
2
18.6
3
18.1
8.1
4
8.1
5
11.6
6

Ski Lifts and Trails
Most ski lift and trail projects involve lift construction and upgrades, and trail improvements
such as regrading and rock and stump removal. Development of two new ski trails is also
proposed. The main impact these projects could have on fisheries and macro invertebrate
populations at Solitude is through sedimentation of Big Cottonwood Creek. As outlined in the
Water Resources and Soils and Geology sections (4.2.1 and 4.2.2), and in Appendix C and the
Mitigation section (2.6), this impact can be alleviated through implementation of conservation
management practices and mitigation measures.
The Sol-Bright trail improvements (9a and 9b) could cause sediment input to Twin Lakes
reservoir. This sediment could cause additional impacts to aquatic resources beyond those that
seasonally occur through water withdrawals. Construction of the Redman lift and trail could also
cause sedimentation in Big Cottonwood Creek. The bottom terminal would be approximately
125 feet from the creek, and the southwest edge would be approximately 50 feet from the
confluence of Mill F South Fork and Big Cottonwood Creek. Construction of the Honeycomb
lift could cause sedimentation to occur in the Honeycomb drainage and, subsequently, Big
Cottonwood Creek. Timing this construction to avoid run-off season would reduce the chance of
significant sediment transport. The New Trail construction also has high potential for causing
sedimentation in Mill F South Fork. A more complete description of this project and its
predicted erosion potential is included in Appendix I. Thinning a stand of trees west of
Challenger ski run has been suggested in the Vegetation Management Plan (Long 1998). This
project would produce minimal effects to water quality because soil erosion and compaction, and
the resulting sedimentation, would be minimized through the use of hand tools.

Transportation
The improvements to the Moonbeam ~ntry road and bridge represent the largest potential impact
to fish and macroinvertebrate populations at Solitude. As described in Chapter 3, the culvert
under the bridge is deteriorating. Its failure would result in more severe consequences to Big
Cottonwood Creek than if preventative improvements were made. The area below the culvert is
used for spawning and rearing of brook trout, and brown trout occur further down stream.
Poor design and installation of the culverted stream crossing coupled with beaver activity above
the culvert has produced a buildup of sediment, resulting in a large impoundment and unnatural
Environmental Consequences

4-71

Solitude MDP Update Final EIS

Chapter 4

stream gradient. Improvements would vary among alternatives, but any action involving
widening the area of creek flow under the bridge would eventually improve fishery habitat. The
resulting effect of returning the section of Big Cottonwood Creek above the bridge to its natural,
steeper gradient and reestablishing the associated riparian vegetation would have positive effects
on available fish habitat at Solitude.
All action alternatives propose widening SR 190 in order to include acceleration and deceleration
lanes near the Moonbeam entrance. This could increase sedimentation to Big Cottonwood
Creek. However, implementing conservation management practices and mitigation measures, as
outlined in the Water Resources and the Soils and Geology sections (4.2.1 and 4.2.2), and in
Appendix C and the Mitigation section (2.6), would alleviate potential impacts to water quality
and fish habitat. The proposed location of the bus/high-occupancy vehicle parking lot and the
West End lot is between SR 190 and Big Cottonwood Creek. The close proximity of these
projects to the creek increases the risk of sedimentation. Expansion of Moonbeam and Eagle
Express parking areas, and widening a section of the internal mountain road, should have
minimal effects on the water quality of Big Cottonwood Creek with the implementation of
conservation management practices and mitigation measures.

Snowmaking
The diversion weir and water removal from Big Cottonwood Creek for snowmaking purposes,
and enlarging the holding capacity of Lake Solitude for snowmaking water storage, have the
potential to affect fish and macro invertebrate habitat. Minimum in-stream flows have been
established for Big Cottonwood Creek. Regulations exist that require retention of sufficient
amounts of water in the channel to provide for over-wintering of fish and other aquatic species
(see Water Resources section). Within the permit boundary, the maximum residual pool depth in
Big Cottonwood Creek should remain at 0.40 meters. This would be sufficient to maintain fish
populations over time. Fish passage is not currently required based on the fish species present
in the project area. However, in the design of the diversion weir, consideration would be given
to what would be required to alter the structure to make it passable to fish. In addition,
implementation of aquatic mitigation measures would prevent potential impacts of the water
removal pump to fish.
Lake Solitude does not support fish populations, but sedimentation impacts could be transferred
to Big Cottonwood Creek during high flow periods. Implementing Lake Solitude project
elements during late summer when water levels are low and out flow from the lake is minimal
would reduce the risk of impacts from this project. Lake Solitude does support an aquatic
community that may include frogs and toads and a variety of aquatic insects that may be affected
by the cleanout of the pond.

Summer Recreation
The proposed summer recreation projects under all alternatives would have very limited or no
direct impacts to aquatic species within Solitude's permit boundary or Big Cottonwood Creek.
The alpine slide has a risk of producing sedimentation prior to mitigation. Potential
sedimentation impacts would be alleviated with the installation and maintenance of sediment
Environmental Consequences

4-72

Solitude MDP Update Final EIS

Chapter 4

control devices, which are a component of the conservation management practices required for
this project.

Utilities
Most of the utility projects proposed for Solitude would have the same potential impacts as
elements proposed under the Facilities heading. Construction of utility infrastructure could pose
a short-tenn risk of increased sedimentation due to soil disturbance until areas are revegetated.
However, as with facility construction, conservation management practices such as the use of
staked straw bales and sediment fences and rapid site reclamation would reduce the likelihood of
any impacts occurring.
Proposed utility elements include burying two sections of a Utah Power line. This type of linear
project po~es a similar sedimentation risk due to exposure of soil during excavation of a burial
trench. However, as proposed, an 84-foot section of the line would also ~r<?ss . thr~.ugh. .willows
within 100 feet of Big Cottonwood Creek, incurring a direct impact to riparian habitat adjacent to
the creek. Construction plans propose that this area will be revegetated back to its current
condition following disturbance. Alternatives 4 through 6 would re-route the line around this
willow complex, thus avoiding riparian impacts.

Impacts by Alternative
Alternative 1: No Action
The'Moonbeam lift upgrade in its existing alignment and construction of Honeycomb return lift
are proposed. Improvements to the following trails on private land would be permitted: SolBright trail (9a, 9b, and 9d), upper Same Street, Fleet Street and Fluid Drive, upper Little Dollie
and Wanderer Bowl, North Star, upper Serenity, and Powderhorn. The Sol-Bright trail
improvements (9a and 9b) could generate sediment inflow to Twin Lakes. This sedimentation
could cause additional impacts to aquatic resources beyond those that seasonally occur through
water-level fluctuation. Another area of concern for additional sediment input is from
construction of the Honeycomb return lift. Phasing this project later into the summer could
alleviate potential impacts by avoiding the seasonal peak runoff event.
No transportation related improvements would be pennitted on NFS lands. Solitude could
expand parking west of the Moonbeam lot on its private land. The physical expansion of the
Moonbeam parking lot would not decrease the buffer width between the parking lot and Big
Cottonwood Creek. No improvements to the Moonbeam entry road and bridge are proposed
under Alternative 1, therefore the fish habitat problems associated with the existing culvert
would persist. There is also some probability that without repairs the culvert will continue to
degrade, particularly during peak flow events. One eventual outcome of this situation would be a
failure of the culvert and subsequent sediment input as a result of head cutting upstream from the
bridge. Such an event could negatively impact fish and macroinvertebrates downstream of the
bridge.
Under Alternative 1, Solitude could improve the snowmaking system on private land with Salt
Lake County approval. Mitigation measures specific to snowmaking line projects have been
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developed and are noted in the Soil section. The diversion weir and water removal from Big
Cottonwood Creek for snowmaking purposes would not be permitted. Solitude could dredge
Lake Solitude, which is located on private land, for increased snowmaking water storage. Lake
Solitude does not support a fish population. However, the project to augment the holding
capacity of the lake would need to include steps to minimize sediment transport down the
watershed.

Alternative 2 : Proposed Action
All proposed projects concerning ski lift and trail construction and improvements are included
under Alternative 2. Construction of the Sol-Bright lift and associated improvements to the SolBright trail would be permitted and could produce sediment to Twin Lakes reservoir. Due to its
proximity to Big Cottonwood Creek, construction of the Redman lift base terminal has the
potential to impact water quality in the stream. Construction of the New Trail and Honeycomb
lift could impact water quality and riparian habitat as well. Implementation of conservation
management practices (Appendix C) and mitigation (section 2.6) as outlined in the Soils and
Geology and Water Resources sections (4.2.1 and 4.2.2) would minimize downstream
sedimentation.
The existing Moonbeam parking lot entry road would be widened from the existing 32 feet to
44 feet, and the culvert extended by 12 feet. From the standpoint of the fisheries resource this
could result in extensive impacts in the future. The existing culvert is broken and could fail
entirely (Cowley 2001). Leaving the culvert in place and merely extending its length to
accommodate the increased bridge width would not correct this problem. Water would be
diverted around the site during construction and only limited riparian vegetation would be
disturbed. Some existing riparian vegetation would be removed from production during
construction, though new riparian vegetation would be reestablished following disturbance.
Until stabilized, the banks on both sides of the new crossing could contribute to the sediment
loading of Big Cottonwood Creek, resulting in impacts to fish eggs or fry. Required mitigation,
such as the use of erosion control blankets and other conservation management practices outlined
in Appendix C would minimize sedimentation impacts. The area through which the stream flows
under the bridge would not increase, and the stream would remain unnaturally high above the
bridge.
Expansion of the Moonbeam parking lot to the north would decrease the width of the vegetation
buffer between the parking lot and Big Cottonwood Creek. A smaller buffer could increase the
likelihood of sediment or other contaminants washing into Big Cottonwood Creek. This action
could also diminish the future recruitment of large woody debris into the stream, potentially
having a small affect on stream stability and fish habitat. The proposed paving of the Moonbeam
parking lot and installation of curbing, gutters, and a detention basin, which would settle out
sediment and remove oil and grease, would in tum help to improve the water quality of Big
Cottonwood Creek. Under this alternative, Solitude would be required to prepare and submit a
snow removal and storage plan to the Forest Service for approval prior to implementing the
parking expansion plan. Consideration would need to be given to avoiding impacts to water
quality from contaminated snowmelt.
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The internal mountain road from Moonbeam to Last Chance Mining Camp would be widened to
20 feet. Also, a 100-foot section of this road at the junction of Moonbeam parking lot would be
moved 25 feet to the north, placing it in closer proximity to Big Cottonwood Creek. The Salt
Lake County regulated set-back distance and implementation of conservation management
practices and mitigation measures to control sediment transport would help mitigate impacts to
Big Cottonwood Creek water quality. However, not all of these elements are outside of the
Forest Service designated 300 foot buffer for Big Cottonwood Creek (see Tables 4-31a and
4-31 b) and some loss of stream function could still occur.
Construction of the new bus/high-occupancy vehicle parking lot and the West End lot near Big
Cottonwood Creek could indirectly affect fish habitat. Sediment input and parking lot runoff
could negatively affect water quality, and the increased public use of the area could
result
in
. -.
damage to riparian vegetation and an increase of trash in the stream. In conjunction with the
West End lot, a lift is proposed to move people from the parking lot to the base area. The lift
would span Big Cottonwood Creek and its construction would involve clearing a corridor from
the lot to Eagle Express day lodge.
Under Alternative 2, potential impacts to aquatic habitat resulting from the enlargement of Lake
Solitude would be the same as described under Alternative 1.
Under Alternative 2, a diversion weir would be installed in Big Cottonwood Creek to withdraw
water for snowmaking purposes. However, with minimum in-stream flows established (2 cfs),
sufficient water should remain in the channel to provide for over-wintering of the fish species.
Within the permit boundary, the maximum residual pool depth in Big Cottonwood Creek should
remain ~t 0.40 meters. This should be sufficient to maintain fish populations over time. Fish
passage is not currently required based on the fish species present in the project area. However,
in the design of the diversion weir, consideration would be given to what would be required to
alter the structure to make it passable to fish. In addition, a mitigation measure (AQU-7) would
be implemented to prevent fish from entering the pump system.

Alternative 3
Projects under ski lifts and trails, transportation, snowmaking, summer recreation and utilities,
and the associated impacts, are the same as those described in Alternative 2, except the Magic
Carpet, the West End lot, the Pulse Gondola, and the alpine slide would not be permitted.
Because the total amount of soil disturbance possible under the Proposed Action would be
reduced with the elimination of these projects, there would be a corresponding reduction in the
potential for sedimentation impacts to Big Cottonwood Creek. Construction of the West End lift
under this alternative would not impact any riparian habitat but poses some potential for
sedimentation impacts to Big Cottonwood Creek. Implementation of conservation management
practices (Appendix C) and mitigation (section 2.6) as outlined in the Soils and Geology and
Water Resources sections (4.2.1 and 4.2.2) would minimize downstream sedimentation.
Snow storage would not be permitted on the north side of the Moonbeam lot and the vegetation
buffer between the stream and the parking lot would be retained. Paving the lot and not
permitting snow storage on the north side of the lot would reduce the physical damage to riparian
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vegetation and might help improve the water quality of Big Cottonwood Creek - this would be a
beneficial impact for fisheries. The West End lot is not proposed, thus the acreage of impact
within 300 feet ofBig Cottonwood Creek would be reduced. Overall, Alternative 3 represents the
potential for reduced impacts to the vegetation and stream corridor habitat along Big Cottonwood
Creek, as compared to Alternative 2.

Alternative 4
Proposed lift and trail projects are the same as Alternative 2, except for the elimination of the
Pulse Gondola, Redman lift and trail, Honeycomb return lift, New Trail, and thinning west of
Challenger. The elimination of these projects, particularly the Redman lift and trail, would
reduce the likelihood of indirect impacts to fisheries habitat, either through the loss of riparian
habitat and its functions or due to sedimentation of Big Cottonwood Creek.
Under Alternative 4, the Utah Power line would be re-routed to avoid a willow/riparian complex,
thus avoiding riparian impacts that could indirectly impact water quality in Big Cottonwood
Creek.
The Moonbeam entry road would not be widened from 32 to 44 feet, but the culvert would be
replaced with a 32-foot wide, open-bottom, half-arch or spanning bridge. This alternative would
result in the reduction of impounded water above the existing structure. The stream corridor
would be re-established, providing for potential upstream fish migration, and establishment of
additional riparian vegetation under the bridge could occur. During construction and
immediately thereafter, some additional sediment would be generated from the new fill slopes
and streambed. It would be necessary to install check dams in the creek to minimize the
potential of down-cutting in the stream. Over the long-term, a more natural stream channel
would be restored including a more natural gradient and substrate, and improved riparian
vegetation, both above and below the entry road. However, the greatest impact would be in the
long-term, with overall improvement to fish habitat and the elimination of potential culvert
failure in the future. This would represent a beneficial impact to the fisheries resource.

The reduction in project alternatives under this alternative as compared to Alternative 2,
particularly the Redman lift and trail, and the high occupancy vehicle, Moonbeam, and West End
lots, would greatly reduce the acreage of disturbance that would occur within 300 feet ofBig
Cottonwood Creek, thus lessening potential impacts to fisheries (Table 4-31 a and 4-31 b).

Alternative 5
Impacts to fisheries from lift and trail improvements would be substantively similar to
Alternative 2, with the following exceptions. Instead of the Pulse Gondola, Solitude would
develop an internal ground transportation system. Also, neither the Redman lift nor the New
Trail would be permitted. Collectively, the elimination of these elements, particularly the
Redman lift and associated trail, would reduce opportunities for sedimentation impacts to Big
Cottonwood Creek and the direct loss of some riparian/wetland habitat. The elimination of the
Redman lift and trail under this alternative would reduce the acreage of impact within 300 feet
ofBig Cottonwood Creek, thus lessening potential impacts to fisheries (Table 4-31 a and 4-31 b).
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Under Alternative 5, the Utah Power line would be re-routed to avoid a willow/riparian complex,.
thus avoiding riparian impacts that could indirectly impact water quality in Big Cottonwood
Creek.
Transportation related improvements include the western expansion of Moonbeam parking lot on
private land and the parking structure. The Moonbeam entrance road would be widened to 44
feet, and the existing culvert would be replaced with a half-arch bridge, as in Alternative 4. The
northern and western expansions of the Moonbeam lot proposed on NFS lands under Alternative
2 and the West End lot and buslhigh-occupancy vehicle lot are not proposed under this
al!ernative; thus the acreage of impact within 300 feet ofBig Cottonwood Creek .w0L!ld be
reduced.
-

- .

hnprovements to Moonbeam entry road and bridge are the same as outlined in Alternative 4.
Weir construction in Big Cottonwood Creek would not be permitted. Alterations to Lake
Solitude would be permitted .pending approval from Salt Lake County and other relevant
agencIes.

Alternative 6
Proposed lifts and their potential impacts to fisheries would be substantively similar to
Alternative 2, except the Redman lift and associated trail would not be permitted. The
elimination of the Redman lift and trail under this alternative would reduce the acreage of
impact within 300 feet ofBig Cottonwood Creek, thus lessening potential impacts to fisheries
(Table 4-31 a and 4-31 b). The New Trail is a proposed element under this alte~ative, but with a
reduced width of 75 feet. Proposed trail improvements and associated impacts would be the
same as those found under Alternative 2.
Both the Moonbeam parking lot expansion to the north and the west, and the parking structure
are proposed in Alternative 6; these elements and their potential impacts due to soil disturbance
would be substantively similar to Alternative 2. However, the elimination of the High-occupancy
vehicle lot would reduce the acreage of impact within 300 feet ofBig Cottonwood Creek. The
improvements to the Moonbeam entry road and bridge are as outlined in Alternative 5, resulting
in a beneficial impact to the stream gradient and fisheries habitat in Big Cottonwood Creek.
Under Alternative 6, the Utah Power line would be re-routed to avoid a willow/riparian complex,
thus avoiding riparian impacts that could indirectly impact water quality in Big Cottonwood
Creek.
Under snowmaking projects, Alternative 6 includes the weir construction, which is consistent
with Alternative 2. The water storage tank near the Roundhouse would not affect aquatic
resources.
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4.3.1.3

Cumulative Effects

Solitude's continued transition to an all-season resort, combined with the current trend toward
increased development in Big Cottonwood Canyon, could place additional pressure on water
quality, riparian vegetation, and in-stream fish habitat. An example of this impact occurs in the
form of trampled riparian vegetation and the increase in unplanned trails along stream corridors
that typically follow increasing area use. These actions destabilize stream banks and threaten
riparian habitat quality. Construction projects proposed for Solitude could add cumulatively to
sediment impacts to Big Cottonwood Creek from private property development in the canyon.
Also, Brighton recently received permission to implement elements of its Master Development
Plan (see USDA-FS 1999A), and impacts from the two ski area projects could contribute
cumulatively to stream degradation in Big Cottonwood Creek. However, with proper
management of sediment runoff from both projects, impacts should remain minimal.

4.3.2

Vegetation

This section addresses impacts to vegetation resources, TEPS (federally listed threatened,
endangered, and proposed and Forest Service sensitive) species, and wetland and riparian
resources, and the impacts associated with the proposed Vegetation Management Plan. The
discussion focuses primarily on direct impacts that would occur during construction of the
various elements and can generally be quantified in terms of the area affected. Direct impacts
encompass both short- and long-term impacts. Short-term impacts include those that do not alter
the existing vegetation structure beyond the point that would prohibit the pre-construction plant
community from re-establishing within two to five years. Long-term impacts include those that
alter the vegetation community to the degree that it would take more than five years for the site to
return to pre-modified conditions, as well as those sites, such as ski trails, that would be
maintained in an altered condition indefmitely through ski area management. Long-term impacts
also include parking lots, buildings, etc. that represent a very long-term commitment of sites to
that use. Although these areas could be rehabilitated and revegetated, they would be unlikely to
be reclaimed in the foreseeable future.
This section discloses direct impacts that are associated with each element. In addition, there
would be temporary construction impacts in an envelope surrounding the construction sites. The
area disturbed by the temporary construction impacts would be reclaimed and revegetated once
the construction is completed. Where temporary impacts occur in the modified, disturbed, and
revegetated and the developed cover types, the areas would return to the pre-construction cover
type relatively quickly. In other cases where the construction impacts occur in one of the native
cover types, additional time would be required to return to the pre-construction community,
particularly if trees were removed. The use of seed mixes in the revegetation work that
emphasize native species would facilitate the return of temporary impact areas to a
preconstruction community. As a result, impacts disclosed in this analysis are long term
(permanent) cover type changes. Temporary (short-term) construction impacts are addressed in
Sections 4.2.1 and 4.2.2 (Water Resources and Geology and Soils).
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Two other classes of impacts are considered in this analysis: indirect and cumulative. Indirect
impacts include effects that are separated in either time or space from the source of the impact,
and are often more difficult to quantify. Indirect impacts could include impacts such as the
effects of increased recreational use over time due to a project that facilitates access to a
previously secluded area. Cumulative impacts include impacts on the environment that result
from the incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of which agency or person undertakes such actions.
Cumulative impacts are addressed at the end of this section under a separate heading.

4.3.2.1

General Vegetation

Public and agency scoping and Forest Service interdisciplinary team review identified one
general vegetation-related issue to be addressed in this impact analysis:

•

What would be the change to the current patterns and distribution of vegetation?

Land-use activities result in some change to current vegetation patterns. The way in which
vegetation is altered affects plant regeneration, community reestablishment, and future
successional stages. Knowledge of the severity of these changes also provides an indication of
the level of disturbance to other landscape components coupled with vegetation, such as wildlife,
soil, water quality, and aesthetics. Conservation of current plant community patterns alleviates
the effects of disturbance on all other components of a landscape.

General Description of Impacts Associated with Classes of Elements
This section describes how each class of elements (facilities, ski trails, ski lifts, transportation
related projects, snowmaking, summer recreation projects, and utilities) that comprise the
proposed improvements at Solitude would impact vegetation. While the types of impacts that
accompany each class of elements are generally similar, the magnitude of these impacts would
vary between the alternatives, as discussed under each alternative.
Facilities
The impacts associated with facilities would include removal of the vegetation and disturbance
of the soil in order to produce a level surface suitable for a building. Site preparation would be
followed by construction of the foundation and the building. Sites affected by facilities would
not be available for restoration and impacts due to facilities would result in a conversion from the
cover type that presently occurs on the site to the modified cover type. Facilities would result in
long-term impacts to the vegetation communities.
The envelope surrounding each building site disturbed during the construction process would be
revegetated with a seed-mix approved by the Forest Service that emphasizes native species, as
required in the CMPs (Appendix C). However, even with rapid reclamation and revegetation of
disturbed areas, disturbance presents a window of opportunity for invasion by weedy, usually
non-native species. Weeds that become established tend to further adversely effect native plant
communities due to their ability in many instances to out compete native species if they are not
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controlled. This issue regarding weedy species would be pertinent in the following classes of
elements as well where disturbance occurs.

Ski Trails
The level of impact associated with ski trail development would vary from light, in cases where
the natural terrain would be skied without modification, to severe, in cases where the natural
contours would be reshaped in order to produce the desired slope profile for the trail. Further,
trails in non-forested vegetation types might be incorporated into the trail system with little
disturbance and without a cover type conversion, while trails in cover types that are forested or
include other taller species would be converted to the modified, groomed, and revegetated cover
type. When the impact in forested cover types is limited to tree removal, natural revegetation
would be likely to occur and the site would become dominated by species common to the tall
forb or short forb communities. When ski trail construction involves surface re-contouring, the
disturbed area would be reclaimed and revegetated. Solitude would use a seed-mix approved by
the Forest Service that emphasizes native species. Within two to five years, ski trails would be
expected to have a community dominated by species in the seed-mix as well as other early seral
species that colonize disturbed areas.

Although little vegetation would typically be directly affected by skiing treeless vegetation cover
types, most of the open terrain could potentially receive ski-over use. Assuming adequate snow
cover, skiing over vegetation would not directly alter the existing community. However, indirect
effects to vegetation could occur based on changes in the snowmelt regime due to increased
snow compaction. Although many of these areas are currently skied, providing expanded lift
service would be anticipated to increase the number of skiers, thus snow compaction would be
greater. Snow that has been compacted experiences delayed melt-out in the spring, resulting in
a shorter growing season. One study found that changes in the snowmelt regime resulted in
short term individualistic changes in species cover, causing shifts in community composition
within generations (Galen and Stanton 1995). Species that appeared to be most sensitive to
changes in season length were those having the onset of shoot growth closely synchronized with
snowmelt. They further observed that the absolute cover of the rarer species in the late snow
communities declined more rapidly than the dominant species. The extent of the effect from
snow compaction would depend on the community effected, the amount of compaction, the aspect
of the slope, and the weather conditions (snowfall patterns, temperature, wind, etc.) of specific
season.
As a result of these considerations, ski trail construction would generate both short-term and
long-term impacts, with long-term impacts principally associated with trails that are re-contoured
and the conversion of forested cover types to the modified, groomed, and revegetated cover type.

Lifts
Construction of new lifts and the realignment or upgrading of existing lifts would result in
ground disturbance at the top and bottom terminals and at the tower bases. Other than the area
immediately under the terminals and towers, sites disturbed due to grading would be revegetated
with a seedmix approved by the Forest Service that emphasizes native species. Segments of a lift
that traverse forested cover types would require that a corridor be cut through the trees, which
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would result in a cover type conversion to the modified, groomed, and revegetated cover type.
These corridors would fragment some blocks of forest. Conversely, segments of a lift traversing
previously cleared corridors or non-forested cover types would require little impact beyond the
tower bases and would not result in a cover type conversion. The impacts associated with lift
construction would be long-term at the location of the terminals and towers, as well as where
cover type conversions occur in forested cover types.

Transportation
Transportation projects include roads and parking lots. Construction of these projects would
include removal of existing vegetation, grading, and resurfacing with gravel, asphalt, etc.
Transportation projects· would result in a cover type conversion to the developed type. These
impacts would be long-term and would not be :reclaimed in the foreseeable future.
Snowmaking
Snowmaking projects include expanding and burying the snowmaking pipeline system and
adding adjunct facilities (e.g., hydrants, pump stations, weirs, and storage capacity). Expanding
the snowmaking pipeline system and burying existing pipelines would result in short-term
impacts to vegetation. In most cases, the pipelines would follow roads and ski trails. A trench
would be excavated, the pipe placed in the trench, and the trench backfilled and the topsoil respread. The disturbed corridors would be revegetated with a seed-mix approved by the Forest
Service that emphasizes native species. Disturbed corridors would be expected to return to the
previous community within two to five years.
Two other snowmaking projects, increasing the water storage capacity of Lake Solitude and
construction of an underground reservoir, are discussed under the wetland and riparian issue
statement below and under Alternative 6 of this section, respectively.

Summer Recreation
Summer recreation projects include the construction of a mountain bike trail, an outdoor skating
rink, and an alpine slide. The bike trail would traverse a number of cover types. Whereavailable, existing trails would be incorporated into the bike trail. Segments of trail would be
constructed by removing the vegetation from a narrow, linear corridor and re-contouring the trail
surface if necessary. This would result in the conversion of the presently existing cover types
along the trail corridor to the developed cover type. This would be a long-term impact since the
trail would be maintained as a bare surface for an extended period.
The skating rink would be located in the developed cover type near the Last Chance Mining
Camp. Its construction would represent a long-term impact to this cover type, but would not be a
cover type conversion since it would remain developed. The site would be excavated/graded to
the desired contour and hard-surfaced with concrete or similar material.
The alpine slide would be located in the conifer-aspen and the modified, groomed, and
revegetated cover types. Segments of the slide traversing the forested cover type would require
that a corridor be cut through the trees, which would result in a cover type conversion to the
modified, groomed, and revegetated cover type. This corridor would result in the fragmentation
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of forested stands. In addition, permanent bases would be placed along the corridor in both cover
types. The bases would be graded/excavated to prepare the site for the base, and portions of the
corridor may also be recontoured, according to project-specific engineering plans. Disturbed
areas would be revegetated with a seed-mix approved by the Forest Service that emphasizes
native species. Construction of the alpine slide would represent a long-term impact to these
vegetation communities.

Utilities
Utilities include several small projects to bury utility lines, construct a satellite base station, and
construct a stormwater detention pond. The impact associated with burying utility lines would be
similar to the impact described for the snowmaking project. These projects would produce shortterm impacts that would be reclaimed and returned to pre-disturbance condition within two to
five years. The satellite base station and stormwater detention pond represent long-term
commitment of the sites and would result in a type conversion from the type that currently
occupies the site to developed.

Indirect Impacts
Several indirect impacts could also occur as a result of implementing one of the alternatives.
First, indirect impacts could result from the creation ofdisturbed areas susceptible to erosion.
Erosion risks would be increased due to the steepness of the slopes combined with the available
moisture, particularly during snowmelt. Soil loss would reduce the productivity of the site and
erode native plant communities. Second, disturbed areas would be prone to the establishment of
noxious weeds, which compete with and can often eventually dominate the more desirable native
plant species. Third, .disturbed areas would be reclaimed, which can impact native communities
through the introduction of seeded non-native species used in reclamation work. Fourth,
increased human presence in high elevation communities could result in impacts to the
vegetation types as individuals use the hiking trails and explore adjacent areas. Alpine and
subalpine communities are particularly sensitive to trampling, and once impacted, may require
extremely long periods to recover (Willard 1996). Reclamation efforts are also difficult in these
harsh environments, which include low temperatures, short growing seasons, low available
moisture, high winds, etc. Fifth, indirect impacts could occur as avalanche control efforts are
increased. Reducing the number of large avalanches could result in small changes in the plant
communities by allowing forest patches to expand into areas that have been maintained treeless
by avalanche events. Finally, although there is currently little grazing pressure from wildlife
use, increased human activity could change wildlife use patterns and result in small changes in
the plant communities
Alternative 1: No Action
Under Alternative 1, construction would be limited to those elements that are located on private
land and thus would not require Forest Service approval. Figures 4-3 and 4-4 show the location
of the elements that would be allowed under Alternative 1, as well as the other alternatives.
Approximately 10.3 acres would be impacted, or 0.7 % of the total Solitude study area. The
cover type most affected would be conifer parkland at 2.8 acres (3.60/0 of the type) due to the
construction and/or improvements to the Sol-Bright and Powderhorn ski trails (see Table 4-32).
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Alpine,
Krummholz
& Rock
Outcrop
Limber
Pine/Open
Forest
Conifer
Forest
Conifer
Parkland
ConiferAspen
Aspen
Forest
Mountain
Meadow and
Snowberry
Wetlands/
Riparian
Modified,
Groomed,
Revegetated
Developed
Total
1 Impacts

Table 4-32
Impacts to Vegetation Types Under Alternative 1 (acres)
Facilities
Ski
Lifts
TransSnowSummer
Utilities
making
Trails
portation
Recreation
0
0
0
0
0
0
0

Total Percent of
Type
Impact
0
0

0

0.3

0.8

0

0

0

0

1.1

0.3

0

0.1

0

0

0

0

0

0.1

0.1

0

2.8

0

0

0

0

0

2.8

3.6

0

0.1

0

0

0

0

0

0.1

0

0

0.2

0.2

0

0

0

0

0.4

0.6

0

1.6

0.1

0

0

0

0

1.7

1.1

0

0

0

0

0.5

0

0

0.5

1.9

0

1.2

0.2

0

0

0

0

1.4

0.6

0.1
0.1

0
6.3

0
1.3

2.1
2.1

0
0.5

0
0

0
0

2.2
10.3

5.0
0.7

shown in the tables have been rounded to the next higher tenth of an acre.

The cover type with the second greatest impact would be to the developed type at 2.2 acres (5%
of the type), due mostly to the parking garage in the Eagle Express base area. However, this
would not result in a cover type conversion since the sites that would be affected have already
been disturbed.
Other impacts include approximately 1.4 acres of impact to the modified, groomed, and
revegetated cover type due to the Sol-Bright trail, the Honeycomb return trail, and the Apex lift
trail improvements and 1.1 acres of impact to the limber pine cover type due to the Honeycomb
return lift and the Sol-Bright trail. In addition, increasing the capacity of Lake Solitude would
impact 0.5 acre of wetlands and riparian, which equates to 1.9% of this cover type. The impacts
to the other cover types would be less that I-acre each and less than 1% of the cover type (see
Table 4-6). A detailed breakdown of the impact to cover types associated with each element in
Alternative 1 is found in Appendix J.
Under Alternative 1 and all other alternatives, development of the Village base area would
continue. This private land development is part of a master plan approved by Salt Lake County
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in 1994, and it is roughly 50% complete. Remaining development is scheduled to be fmished
within five years. The Village is being developed on a 14.3-acre site that was previously
occupied by the upper parking and base area. Since the major clearing and grading are complete
and the project affects the developed cover type, Village development will have no further
impacts on vegetation and is not discussed further in this section.

Alternative 2: Proposed Action
Under Alternative 2, a total of 39.4 acres would be impacted, or 2. 7% of the Solitude study area,
as detailed in Table 4-33. This figure is the cumulative impact of private land elements
addressed in Alternative 1 and the additional elements considered under this alternative. This is
also the case for the following alternatives. A detailed breakdown of the impact to cover types
associated with each element in Alternative 2 is found in Appendix J. Figures 4-3 and 4-4 show
the location of the elements.
Table 4-33
Impacts to Vegetation Types Under Alternative 2 (acres)1

Alpine,
Krummholz
& Rock
Outcrop
Limber
Pine/Open
Forest
Conifer
Forest ·
Conifer
Parkland
ConiferAspen
Aspen
Forest
Mountain
Meadow
and
Snowberry
Wetlands/
Rij)arian
Modified,
Groomed,
Reveeetated
Developed
Total
1

Facilities

Ski
Trails

Lifts

Transportation

Snowmaking

Summer
Recreation

Utilities

Total
Impact

Percent
of Type

0

0

0.1

0

0

0.1

0

0.2

0.2

0

0.3

0.9 .

0

0

0.1

0

1.3

0.4

0.2

0.4

0.2

5.9

0

0.6

0.1

7.4

5.1

0

2.8

0.4

0

0

0.3

0

3.5

4.5

0

3.3

0.5

0

0

1.1

0

4.9

2.2

0

0.2

4.9

0

0

0.3

0

5.4

7.5

0

1.6

0.5

1.6

0

1.1

0

4.8

3.1

0.3

0

1.5

0.3

1.0

0

0.2

3.3

12.2

0.3

1.4

0.4

0.4

0

0.3

0

2.8

1.2

1.4
2.2

0

0.9

3.1

0.1

0.2

0.1

10.3

11.3

1.1

4.1

0.4

5.8
39.4

13.2

10.0

Impacts shown in the tables have been rounded to the next higher tenth of an acre.
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Approximately 57% of the impact that would occur under this alternative would occur in the
forested cover types. Although the West End parking lot would result in the single greatest
impact to forested cover types, most of the impact would be associated with linear ski trails, lift
corridors, and summer recreation projects. Forest blocks intersected by these projects would be
fragmented. Forest block fragmentation would be most prevalent with the Honeycomb return
lift, the new ski trail, the Sol-Bright trail, and the alpine slide.
On a percentage basis, with the exception of the developed cover type, the 3.3 acres of the
wetland/riparian type impact would be the highest impact to any of the natural cover types, with
approximately 12.2% of this type being impacted. Wetland/riparian impacts would occur due to
the construction of the Redman lift and trail (1.5 acres), the Resort Operations Center (0.3 acres),
mountain roads (0.3 acres), and the snowmaking system (1.0 acres). Wetland impacts are
discussed in greater detail in Chapter 4 - Wetland and Riparian Resources.

Alternative 3
Under Alternative 3, a total of 34.7 acres would be impacted, or 2.1 % of the Solitude study area,
as detailed in Table 4-34. A detailed breakdown of the impact to cover types associated with
each element in Alternative 3 is found in Appendix J.
Impacts to vegetation under this alternative would be the same as detailed under Alternative 2,
with several exceptions. First, the West End parking lot would not be approved, which would
reduce the impact to the conifer forest cover type by approximately 4.3 acres. However, the West
End lift would be built, which would impact the conifer forest and conifer aspen cover types. On
a percentage basis, the impact to this cover type would decrease from 5.1 % to 2.7%. Second, the
alpine slide would not be allowed, which would reduce the impact in the conifer-aspen cover
type by approximately 0.5 acre and the impact to the modified, groomed, and revegetated cover
type by 0.3 acre. Finally, the outdoor skating rink would not be built, reducing the impact to the
developed cover type by 0.1 acre.

Table 4-34
Impacts to Vegetation Types Under Alternative 3 (acres)

Alpine,
Krummholz
& Rock
Outcrop
Limber
Pine/Open
Forest
Conifer
Forest
Conifer
Parkland
ConiferAspen

Facilities

Ski
Trails

Lifts

Transportation

Snowmakin2

Summer
Recreation

Utilities

Total
Impact

Percent
of Type

0

0

0.1

0

0

0.1

0

0.2

0.2

0

0.3

0.9

0

0

0.1

0

1.3

0.4

0.2

0.4

1.1

1.6

0

0.6

0.1

4.0

2.7

0

2.8

0.4

0

0

0.3

0

3.5

4.5

0

3.3

0.9

0

0

0.6

0

4.8

2.1
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Aspen
Forest
Mountain
Meadow
and
Snowberry
Wetlands/
Riparian
Modified,
Groomed,
Revegetated
Developed
Total
1 Impacts

Chapter 4

Facilities

Ski
Trails

Lifts

Transportation

Snowmaking

Summer
Recreation

Utilities

Total .
Impact

Percent
of Type

0

0.2

4.7

0

0

0.3

0

5.2

7.2

0

1.6

0.4

1.6

0

1.1

0

4.7

3.1

0.3

0

1.5

1.0

0

0.2

3.3

12.2

0.3

1.4

0.3

0.4

0

0

0

2.4

1.0

1.1

0
10.0

0.9

3.1
7.0

0.1
1.1

0

0.1
0.4

5.3

12.0

11.2

34.7

2.1

1.9

..

0.3

-.

.-

3.1

shown in the tables have been rounded to the next higher tenth of an acre.

Alternative 4

Under Alternative 4, a total of 9.9 acres would be impacted, or 0.7% of the Solitude study area,
as detailed in Table 4-35. A detailed breakdown of the impact to cover types associated with
each element in Alternative 4 is found in Appendix J.
Forest Service review of the objective of this alternative (reducing impacts to near-resort
residents), identified four elements on private land that were particularly inconsistent with the
alternative's objectives. These elements include the Apex trail improvements near the top
terminal, the Powderhorn trail improvements, the Honeycomb return lift, and the capacity
increase at Lake Solitude. Because these elements would only affect private land, the Forest
Service cannot disallow them, though they would be subject to Salt Lake County approval.
However, to illustrate the impact of not completing these projects, they have not been included in
the analysis of impacts for this alternative. The total impact reduction attributed to these four
elements is approximately 4.9 acres. The following list summarizes the change in impacts to
cover types under Alternative 4 relative to Alternative 2.
•

There would be no impact to the alpine, krummholz, and rock outcrop or the limber pine
open forest cover types due to the elimination of the Sol-Bright lift, the mountain bike trail,
and the Honeycomb return lift.

•

The impact to conifer forest would be reduced by 6.4 acres through the elimination of the
bus-high occupancy parking lot, the West End parking lot, the Moonbeam parking lot
expansion, the Pulse Gondola, the mountain bike trail, and improvements to the Lower Easy
Street trail.

•

The impact to conifer parkland would be reduced by 2.3 acres through the elimination of the
Powderhorn trail improvements, Sol-Bright lift, a reduced impact from the Sol-Bright trail,
and the mountain bike trail.
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•

The impact to the conifer-aspen type would be reduced by 4.3 acres through the elimination
of the New Trail, the mountain bike trail, and the alpine slide.

•

The impact to aspen forest would be reduced by 5.1 acres through the elimination of the
Pulse Gondola, the Redman lift and trail, the Honeycomb return lift, and the mountain bike
trail.

•

The impact t6 the mountain meadow and snowberry type would be reduced by 4.3 acres
through the elimination of the Apex and Powderhorn trail improvements, the bus-high
occupancy parking lot, the_Moonbeam parking lot expansion, the honeycomb return lift, and
the Pulse Gondola.

•

The impact to the wetland/riparian type would be reduced by 2.7 acre through the elimination
of the Redman lift, the Lake Solitude capacity increase project, the weir and pump house
associated with the snowmaking system, and rerouting the utility line to avoid wetlands.

•

The impact to the modified, groomed, and revegetated cover type would be reduced by
0.9 acre through the elimination of the Apex trail improvements, the Honeycomb return lift,
the Magic Carpet, and the alpine slide.

•

The impact to the developed type would be reduced by 2.0 acres through the elimination of
the Moonbeam parking lot expansion, the Redman lift and trail, and the skating rink.
Table 4-35
Impacts to Ve~etation Typ_es Under Alternative 4 (acres)
Facilities
Ski
Lifts
TransSnowSummer
Utilities
portation - Makin Recreation
Trails

Total Percent
Impact of Type

2

Alpine,
Krummholz
& Rock
Outcrop
Limber
Pine/Open
Forest
Conifer
Forest
Conifer
Parkland
ConiferAspen
Aspen
Forest

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0.2

0.1

0

0.6

0

0

0.1

1.0

0.7

0

1.2

0

0

0

0

0

1.2

1.6

0

0.1

0.5

0

0

0

0

0.6

0.3

0

0.2

0.1

0

0

0

0

0.3

0.4

Environmental Consequences

4-89

Solitude MDP Update Final EIS

Chapter 4

----------~--------------------------------------~----------------~

Facilities

Ski
Trails

Lifts

Transportation

Snowmakin
g

Summer
Recreation

Utilities

0

0.1

0.4

0

0

0

0

0.5

0.3

0.3

0

0

0.3

0

0

0

0.6

2.2

0.3

0.9

0.3

0.4

0

0

0

1.9

0.8

1.1
1.9

0
2.6

0
1.3

2.5
3.8

0.1
0.1

0
0.0

0.1
0.2

3.8
9.9

8.6
0.7

Mountain
Meadow
and
Snowberry
Wetlands/
Riparian
Modified,
Groomed,
Revegetated
Developed
Total
1

Total Percent
Impact of Type

Impacts shown in the tables have been rounded to the next higher tenth of an acre.

Alternative 5

Under Alternative 5, a total of 19.0 acres would be impacted, or 1.3% of the Solitude study area,
as detailed in Table 4-36. A detailed breakdown of the impact to cover types associated with
each element in Alternative 5 is found in Appendix J.
Table 4-36
Impacts to Vegetation Types Under Alternative 5 (acres)
Lifts
TransSnowSummer
Utilities
Facilities
Ski
portation
making
Trails
Recreation
Alpine,
Krummholz&
Rock Outcrop
Limber
Pine/Open
Forest
Conifer Forest
Conifer
Parkland
Conifer-Aspen
Aspen Forest
Mountain
Meadow and
Snowberry
Wetlands/
Riparian
Modified,
Groomed,
Revegetated
Developed
Total
1 Impacts

Total
Impact

Percent
of Type

0

0

0.1

0

0

0.1

0

0.2

0.2

0

0.3

0.9

0

0

0.1

0

1.3

0.4

0.2
0

0.1
1.5

0
0.4

0.9
0

0
0

0.6
0.3

0.1
0

1.9

1.3

2.2

2.8

0
0
0

0.1
0
0

0.5
0.3
0.4

0
0
0.5

0
0
0

0.6
0.3
1.1

0
0
0

1.2

0.5

0.6
2.0

0.8
1.3

0.3

0

0

0.3

0

0

0

0.6

2.6

0.3

0.9

0.3

0.4

0

0

0

1.9

0.8

1.6
2.4

0
2.9

0
4.4

5.1
7.2

0.1
0.4

0.2
3.3

0.1
0.2

7.1
19.0

16.1
1.3

shown m the tables have been rounded to the next higher tenth of an acre.
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Forest Service review of the objective of this alternative (natural resource protection), identified
five elements on private land that were inconsistent with the alternative's objectives. These
elements include the capacity increase at Lake Solitude, the improvements to the Apex trail near
the top terminal, upper Same Street, Fleet Street and Fluid Drive, and the Powder Hom trail
improvements. Because these elements would only affect private land, the Forest Service cannot
disallow them, though they would be subject to Salt Lake County approval. However, to
illustrate the impact of not completing these projects, they have not been included in the analysis
of impacts for this alternative. The total impact reduction attributed to these five elements is
approximately 4.1 acres. The following list summarizes the change in impacts to cover types
under Alternative 5 relative to Alternative 2.
•

The impact to conifer forest would be reduced by 5.5 acres through the elimination of the
bus/high-occupancy parking lot, the West End parking lot, the West End lift and the Pulse
Gondola.

•

The impact to the conifer parkland type would be reduced by 1.3 acres through the
elimination of the Powderhorn lift upgrade and trail improvements.

•

The impact to the conifer-aspen type would be reduced by 3. 7 acres through the elimination
of the West End lift, the New Trail and the alpine slide.

•

The impact to aspen forest would be reduced by 4.8 acres through the elimination of the
Pulse Gondola, the Redman lift and trail, and the improvements to upper Same Street.

•

The impact to the mountain meadow and snowberry type would be reduced by 2.8 acres
through the elimination of the bus/high-occupancy parking lot, the Pulse Gondola, and the
upgrade/improvements to the Apex lift and top terminal area.

•

The impact to the wetland/riparian type would be reduced by 2.7 acres through the
elimination of the Lake Solitude capacity increase, the Redman lift and trail, the weir and
pump house associated with the snowmaking system, and rerouting the utility line to avoid
wetlands.

•

The impact to the modified, groomed, revegetated type would be reduced by 0.9 acre through
the elimination of the alpine slide and the upgrade/improvements to the Apex lift and top
terminal area.

•

The impact to the developed type would experience a net increase of 1.3 acre of impact due
to the construction of the parking garage. The elimination of the Redman lift and trail and
reconfiguring the Eagle Express day lodge and the Last Chance Mining Camp would partially
offset the impact of the parking garage.

A tall forb community has been identified as occurring where the top terminal of the realigned
Moonbeam IT lift upgrade would be located. Under this alternative, the location of the top
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terminal would be moved to avoid this community. This would likely result in the lift being
shortened and/or realigned slightly to the east.
Alternative 6

Under Alternative 6, a total of 28.1 acres would be impacted, or 1.9% of the Solitude study area,
as detailed in Table 4-37. A detailed breakdown of the impact associated with each element in
Alternative 6 is found in Appendix J.
Table 4-37
Impacts to Vegetation Types Under Alternative 6 (acres)
TransSnowSummer
Facilities
Ski
Lifts
Utilities
portation making Recreation
Trails
Alpine,
Krummholz
& Rock
Outcrop
Limber
Pine/Open
Forest
Conifer
Forest
Conifer
Parkland
ConiferAspen
Aspen Forest
Mountain
Meadow and
Snowberry
Wetlands/
Riparian
Modified,
Groomed,
Reve2etated
Developed
Total
1

Total
Impact

Percent
of Type

0

0

0.1

0

0

0.1

0

0.2

0.2

0

0.3

0.9

0

0

0.1

0

1.3

0.9

0.2

0.4

0.2

0.8

0

0.6

0.1

2.3

1.0

0

2.8

0.4

0

0

0.3

0

3.5

4.5

0

2.1

0.5

0

0

0.6

0

3.2

2.2

0
0

0.2
1.6

0.5
0.5

0
0.6

0
0

0.3
1.1

0
0

1.0
3.8

0.3
1.6

0.3

0

0

0.3

0.5

0

0

1.1

2.5

0.5

1.36

0.4

0.4

2.5

0

0

5.2

19.1

1.3

0
8.8

0
3.5

5.1
7.2

0
3.0

0
3.1

0.1
0.2

6.5
28.1

14.8

2.3

Impacts shown in the tables have been rounded to the next higher tenth of an acre.

The following list summarizes the change in impacts to cover types under Alternative 6 relative
to Alternative 2.
•

The impact to conifer forest would be reduced by 5.1 acres through the elimination of the
bus/high-occupancy parking lot, and the West End parking lot, although the Eagle Express
day lodge would be slightly larger.
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•

The impact to the conifer-aspen type would be reduced by 1.7 acres through the elimination
of the alpine slide. In addition, the new ski trail would be narrower, further reducing the
impact to this type.

•

The impact to aspen forest would be reduced by 4.4 acres through the elimination of the
Redman lift and trail.

•

The impact to the mountain meadow and snowberry type would be reduced by 1.0 acres
through the elimination of the buslhigh-occupancy parking lot.

•

The impact to the wetland/riparian type would be reduced by 2.2 acres through the
elimination of the Redman lift and trail, the weir and pump house associated with the
snowmaking systems, and rerouting the utility lines to avoid wetlands. The slightly larger
Eagle Express day lodge would result in a small amount of additional impact to
wetlands/riparian along Big Cottonwood Creek.

•

The impact to the modified, groomed, revegetated type would increase by 2.4 acres due to the
addition of an underground storage reservoir, discussed below.

•

The impact to the developed type would increase by 0.7 acre due to the construction of the
parking garage. These impacts would be partially offset by the elimination of the Redman lift
and trail and the skating rink.

An underground reservoir would be located within the modified, groomed, and revegetated cover
type. Its construction would result in disturbance to this cover type, but once the construction is
completed, the site would be revegetated with a seed-mix approved by the Forest Service that
emphasizes native species. Within two to five years, the modified, groomed, and revegetated
cover type would be re-established at the site.

Summary of Alternatives
Table 4-38 compares the amount of impact to the cover type communities under the six
alternatives.
Table 4-38
Comparison of Impacts to Cover Types Between Alternatives (acresl
Alt 1
Alt3
AIt4
Alt5
Alt2
Alpine, Krummholz &
0.2
0
0.2
0
0.2
Rock Outcrop
Limber Pine/Open Forest
Conifer Forest
Conifer Parkland
Conifer-Aspen
Aspen Forest
Mountain Meadow and
Snowberry
Environmental Consequences

1.1
0.1
2.8
0.1
0.4
1.7

1.3
7.4
3.5
4.9
5.4
4.8

1.3
4.0
3.5
4.8
5.2
4.7
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0
1.0
1.2
0.6
0.3
0.5

1.3
1.9
2.2
1.2
0.6
2.0

Alt 6

0.2
1.3
2.3
3.5
3.2
1.0
3.8

Solitude MDP Update Final EIS

Chapter 4

Alt3

Alt4

Alt5

Alt6

0.5
1.4

Alt2
3.3
2.8

3.3
2.4

0.6
1.9

0.7
1.9

1.1
5.2

2.2

5.8

5.3

3.8

7.1

6.5

10.3

39.4

34.7

9.9

19.0

28.1

Alt 1
Wetlands/ Riparian
Modified, Groomed,
Reve2etated
Developed
Total
I

Impacts shown in the tables have been rounded to the next higher tenth of an acre.

Alternative 4 would result in the least impact, while Alternative 2 would result in the greatest
impact. Alternative 3 would result in a slightly reduced impact, but is otherwise similar to
Alternative 2. Alternatives 5 and 6 would result in an intennediate level of impact.
4.3.2.2

Vegetation Management Plan

Public and agency scoping and Forest Service interdisciplinary team review identified one issue
associated with the Vegetation Management Plan to be addressed in this impact analysis:
•

What would be the effects on vegetative health from implementation of the proposed
Vegetation Management Plan?

The forests in upper Big Cottonwood Canyon are dynamic and reflect past disturbances,
including mining, logging, and pre-settlement fires. These factors, and others, have resulted in
variations in forest composition, health, and age classes among different stands. However, in
most stands, high tree density is causing overcrowding and competitive stress. This in tum
makes the tress susceptible to a catastrophic outbreak of spruce beetle.
To address this risk and to improve forest health and tree stand regeneration, a plan titled Forests
of the Brighton and Solitude Ski Areas: Assessment and Management Recommendations
(Vegetation Management Plan) (Long 1998) was prepared. Solitude proposes to implement the
management recommendations in this plan. This section addresses the effects that would be
associated with implementing this plan.
It should be noted at this point that the Vegetation Management Plan primarily focuses on
maintaining healthy conifer stands in the ski area. This plan does not address the long-term trend
toward dominance of aspen communities by conifers. Treatments to regenerate aspen
communities are outside the scope of this document and should be addressed on a broader
landscape level rather than at the ski area scale.

Alternatives 1 and 4
Under these alternatives, the overall guidance and direction to manage for forested ecosystem
health outlined in the Vegetation Management Plan would not be implemented. Conifer stands
would, in general, become increasingly more susceptible to insect attack and mortality.
However, the ski area would continue with routine maintenance to maintain skiing conditions as
well as a healthy forest (Long 1998). Routine maintenance procedures would include:
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•

Removal of downed trees, broken off stumps, small stubs or other potential hazards to skiers.

•

Removal of dead or dying trees which are likely to fall onto ski runs and become a hazard to
skiers.

•

Removal of trees which have suffered irreversible animal damage, unless they would provide
good wildlife habitat and pose no danger to skier safety.

•

Thinning or removal of pockets of diseased or insect-infested trees to prevent the spread of
the disease or insects.

•

Removal of small trees, less than 6 inches DBH (diameter at breast height), which are
encroaching in regularly skied runs, including areas where glade skiing conditions have
previously been established.

•

Trimming of willows and other shrub-like vegetation so that woody growth does not reduce
skiing during minimum snow cover.

•

Removal, pruning or topping of trees, alive or dead, which would otherwise interfere with
safe lift operations and evacuations.

•

The removal of trees would be kept to a minimum and dead trees, unless posing a risk to
skier safety, would be retained for cavity-nesting birds. Attempts would be made to retain
young trees for future replacement of mature trees, with removal of only those necessary for
maintenance of the skiable area.

Alternatives 2, 3, 5, and 6
Under these alternatives, the silvicultural treatments outlined in the Vegetation Management Plan
would be implemented in addition to routine maintenance described above. Implementation of
the Vegetation Management Plan would be overseen by the Forest Service Specialists. Long
(1998) noted that, "In general terms, the main threat to the health of these forests is overcrowding and competitive stress associated with high relative densities". In addition, Long noted
that there is a trend toward single species dominance in spruce/fir communities because most
regeneration consists of subalpine fIT. These mono dominant stands of subalpine fIT are generally
more susceptible to a variety of insects and diseases and are shorter lived than Engelmann spruce
stands.
A brief summary of management direction outlined in the Vegetation Management Plan
(Long 1998) for the five management areas at Solitude follows. For more detail, the Vegetation
Management Plan is available for review at the Salt Lake Ranger District.
Honeycomb Canyon - The northeast part of Honeycomb Canyon and the western portion of the
Inspiration management area consist of a very dense stand of mixed conifer (Engelmann spruce,
SUbalpine fir, and Douglas-ftf) that originated following a tum-of-the-century mining era fire.
Stands with high relative densities of conifers would be thinned to a spacing of at least 14 feet
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between residual trees "to maintain stand health, reduce susceptibility to spruce beetle, and
promote natural regeneration, particularly of Engelmann spruce and Douglas-fIr" (Long 1998).
The thinning would occur over approximately 44 acres of forest on the west-facing side of
Honeycomb Canyon.

Inspiration - The patchy nature of this area makes it fairly susceptible to wind damage. Long
(1998) noted that initial thinning should focus on areas adjacent to ski runs (e.g., within 100150 feet of the stand edge) to increase the wind fIrmness of those areas. After 10 to 15 years,
additional trees could be removed and thinning could occur further away from the ski runs. As
noted above, the western portion of Inspiration and the northeast part of Honeycomb Canyon
management areas consist of a very dense stand of mixed conifer that would benefit from
thinning to "maintain stand health, reduce susceptibility to spruce beetle, and promote natural
regeneration, particularly of Engelmann spruce and Douglas-fIr" (Long 1998).
Solitude Canyon - Closed stands of Engelmann spruce and subalpine fIr with high to very high
relative densities occur on west-facing slopes. Thinning would be done to reduce competitive
stress and to maintain stand vigor. Because newly exposed stands adjacent to any new ski runs
would be susceptible to wind damage, thinning adjacent to these areas becomes important for
improving wind fIrmness. Should spruce beetle activity become a problem because of the
abundance of very large Engelmann spruce in this area, thinning to a wide average spacing
(e.g., 20 feet) would be done to reduce the potential impacts in this area and keep the spruce
beetle from spreading.
Sunrise - Relative densities are moderate and spruce beetle risk rating is low to moderate.
Thinning could be used to increase regeneration of Engelmann spruce.
Wanderer - Relative densities are generally high, but spruce beetle rating is low to medium
because Engelmann spruce in this area are not very large. No thinning is necessary at this time,
but as spruce trees mature they would become more susceptible to spruce beetle.

4.3.2.3

Threatened, Endangered, and Forest Sensitive Plants

Public and agency scoping and Forest Service interdisciplinary team review identifIed one
special-status plant issue to be addressed in this impact analysis:

•

What would be the effect on threatened, endangered and Intermountain Region Forest
sensitive, proposed sensitive, and species of special interest?

This section addresses potential impacts to TEPS species within the Solitude project area. There
would be no impact to federally listed plants species under any of the alternatives addressed in
this analysis. As noted in the Vegetation Section of Chapter 3, no habitat is found at Solitude for
threatened or endangered plants known to occur in Salt Lake County. SpecifIcally, the elevation
is too high for Ute lady's tresses.
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The probability of occurrence analysis for TEPS plants in the Vegetation section of Chapter 3
determined that based on habitat requirements and known distribution, 17 of 44 rare plants
included in that analysis have at least some probability of occurring in the Solitude study area.
Surveys completed in conjunction with this project found one forest sensitive species (Wasatch
jamesia), two species proposed for the sensitive species list (Wasatch daisy and Garrett's daisy),
and one species of interest [(King's woody aster) (see Table 3-10) (Intermountain Ecosystems
2000)]. In addition, potential habitat occurs for slender moonwort at the upper end ofLake
Solitude. This species was not known to occur in Utah until June 2001. Because of the late
discovery of an historic population at nearby Silver Lake, in-depth surveys were not conducted.
The following sections disclose potential impacts to these five species that could occur under
each of the alternatives.
There would be no known impacts to the other 13 species that could potentially occur in the
Solitude study area but that were not found during the survey. Project sites were surveyed and,
with the exceptions noted below, were not found to support TEPS species.

Alternatives 1 and 4
The top terminal of the Summit lift is located near habitat that supports populations of Wasatch
jamesia, Wasatch daisy, and King's woody aster. Regrading the top terminal of the lift could
result in impacts to these species and their habitat. To prevent these impacts, the extent of the
population should be precisely identified, and the design of the project modified, if necessary, to
avoid this habitat. Assuming this is done, there would be no impact to these species. There
would be no impact to the population of Garrett's daisy below Honeycomb Cliffs or the
population of King's woody aster near Mount Evergreen. There would be no impact to any
potential populations of slender moonwort, because no impacts would occur around Lake
Solitude from dredging or damming under Alternative 4.
Alternative 2
Potential impacts to the populations and habitat of Wasatch jamesia, Wasatch daisy, and King's
woody aster near the top of the Summit lift would be the same as under Alternative 1. In
addition, the population and habitat of Garrett's daisy that occurs at the top of Honeycomb
Canyon in the talus slopes below Honeycomb Cliffs would be impacted by the upper switchback
in the mountain bike trail, as laid out for this analysis. To avoid these impacts, the extent of the
population should be precisely defmed and the trail alignment modified to avoid this habitat.
Assuming that the bike trail is realigned, there would be no impact to this species. The
population of King's woody aster near Mount Evergreen would not be impacted under this
alternative. While not known to occur near Lake Solitude, potential impacts to any possible
populations of slender moonwort might occur as a result of damming the lake and raising the
water table. Dredging would not likely impact this species.
Alternatives 3, 5, and 6
Potential impacts to the populations and habitat of Wasatch jamesia, Wasatch daisy, and King's
woody aster near the top of the Summit lift would be the same as under Alternative 1. Potential
impacts to Garrett's daisy would be the same as under Alternative 2. While not known to occur
near Lake Solitude, potential impacts to any possible populations ofslender moonwort might
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occur as a result of damming the lake and raising the water table. Dredging would not likely
impact this species.
4.3.2.4

Wetland and Riparian Areas

Public and agency scoping and Forest Service interdisciplinary team review identified one
wetland and riparian issue to be addressed in this impact analysis:

•

What would be the effect on the value and function of riparian ecosystems and wetland
areas?

Riparian and wetland areas contribute unique habitat to a landscape for several plant and animal
species, while also improving water quality and regulating water quantity. They also add to the
visual quality of a landscape. Recognition of their value has led to separate delineation standards
and increased protection from disturbance than that required for other vegetation communities.
This section addresses impacts to the function and value or riparian ecosystems and wetland
areas under each of the alternatives. Waters of the U.S., including wetlands and other special
aquatic sites, are protected under the Clean Water Act of 1977 (as amended). Activities that
would result in the placement of dredged or fill material in waters of the U.S. are regulated by the
Army Corps of Engineers (ACOE), and a Section 404 permit must be obtained prior to
construction. Loss of wetlands through dredge or fill results in a corresponding loss of wetland
functions and values. For example, impacts to wetlands can decrease stormwater detention and
sediment removal.
Other activities within wetlands, such as mowing willows in a ski trail, are generally not
regulated under the Clean Water Act as long as the root system is not removed. However,
repeated mowing does affect the functions and values of the wetland. For example, by reducing
the structural diversity of the willow community, mowing would reduce wildlife habitat values of
the wetland, particularly for species closely associated with willow-dominated communities.
This section provides an overview of the impacts that could occur to riparian and wetland areas,
based on the analysis of proposed elements relative to the wetland/riparian cover type mapping.
This mapping does not represent a jurisdictional delineation of wetland boundaries. Therefore,
while this analysis provides an estimate of what the actual wetland impact would be, it does not
represent the level of specificity that would be required for impact permitting with the ACOE.
Permitting will be based on the Solitude Wetland Inventory (EWP 1998) once a decision has
been made regarding which elements will ultimately be authorized.

Alternative 1
Under Alternative 1, the project to increase the snowmaking water storage capacity at Lake
Solitude by either raising the dam and/or dredging the lake would impact 0.5 acre of wetlands
(see Table 4-39). These wetlands include willow and sedge-grass dominated communities.
Either option would result in the loss of the existing wetlands around the lake, but it is
anticipated that once the work is completed and a new water level is established, a wetland
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community would re-establish around the lake. The fact that the present location of the wetland~
around the lake is a relatively recent product of the dam level being lowered some 4 feet in the
1980s for safety reasons would suggest that wetlands would re-establish at the new water level.
The extent of the wetlands around the new pond would depend on a number of factors, including
the slope of the banks. A shallow, long slope would establish a more extensive community.
Because this new community would likely begin to develop within five years, the impacts to the
wetland and riparian community would be relatively short-term.

Table 4-39
Comparison of Impacts to Wetland and Riparian Areas Between the 6 Alternatives
~U·Impacts are reported·In acres~
Alternative
Resort
Operations
Center
Mountain
Roads
Redman lift
Snowmaking
system
Lake
Solitude
Utah Power
Utility Line
Total

1
0

Alternative
2

Alternative

Alternative
4

Alternative

Alternative

0.3

5
0.3

6
0.3

0.3

3
0.3

0

0.3

0.3

0.3

0.3

0.3

0
0

1.5
0.5

1.5
0.5

0
0

0
0

0
0

0.5

0.5

0.5

0

0

0.5

0

0.2

0.2

0

0

0

0.5

3.3

3.3

0.6

0.6

1.1

Alternatives 2 and 3
Alternatives 2 and 3 would both impact 3.3 acres of wetland and riparian resources
(see Table 4-13). The impacts to wetlands at Lake Solitude described under Alternative 1 would
also occur under these alternatives. In addition, construction of the Redman lift and trail would
result in the largest wetland impact, affecting approximately 1.5 acres of wetlands at the
confluence of Mill F Creek and Big Cottonwood Creek. These wetlands ar~ dominated by
willows. Construction of the lift and trail would require a combination of clearing and grading,
which would eliminate or greatly diminish the functions and values in this portion of the wetland.
Four projects would impact the wetlands and riparian areas along Big Cottonwood Creek, with a
similar loss of functions and values. These wetlands are also dominated by willows. The Resort
Operations Center would impact approximately 0.3 acre of riparian areas along Big Cottonwood
Creek north of the existing maintenance building. The mountain roads project would impact
0.3 acre of riparian area along Big Cottonwood Creek due to the realignment of the access road
to the Resort Operations Center. Approximately 0.5 acre of wetland and riparian areas would be
impacted by the placement of a weir in Big Cottonwood Creek and a pump house near the creek
as part of improvements to the snowmaking system. Finally, the burial of a short section of Utah
Power utility line would impact approximately 0.2 acre of wetlands near Big Cottonwood Creek.
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Alternatives 4 and 5
The impact to wetland and riparian resources would be decreased to 0.6 acre under Alternatives 4
and 5, a 2.8-acre reduction relative to Alternatives 2 and 3 (see Table 4-39). This reduction
would result from not allowing the Redman lift and trail, the weir and pump house, and the
impacts to Lake Solitude, and rerouting the Utah Power utility line to the road to avoid the
wetlands. The impacts from the Resort Operations Center and the mountain roads projects
would be the same as described under Alternatives 2 and 3.
Alternative 6
Under Alternative 6, a total of 1.1 acres of wetland and riparian resources would be impacted, a
2.2-acre reduction relative to Alternatives 2 and 3 (see Table 4-39). The Redman lift and trail
and the weir and pumphouse would not be allowed, and the utility line burial would be routed to
the road to avoid wetlands. However, the improvements to Lake Solitude would be allowed, in
addition to the Resort Operations Center and the mountain roads project.

4.3.2.5

Cumulative Impacts

The boundary for assessing cumulative effects to vegetation for this document is Big
Cottonwood Canyon. Historically, Big Cottonwood Canyon experienced tree removal associated
with mining and the settlement of the Salt Lake Valley, although the extent appears to be less
than what occurred in upper Little Cottonwood Canyon. Sawmills were common in Big
Cottonwood Canyon as indicated by the many canyons with "mill" as a part of their name. Many
of these forested communities have grown back and are now mature forests. With the
development of ski areas and private homes, contiguous forested communities were again
fragmented. This has occurred, however, on less than 1% of the landscape in Big Cottonwood
Canyon.
In conjunction with activities at Brighton, Solitude's proposed additional ski runs and lifts would
contribute to forest fragmentation through the removal of trees from forested areas that have
already been fragmented, as well as to a few areas that have not yet been disturbed. Additional
fragmentation is continuing on private property throughout the canyon. A portion of the
vegetation in Big Cottonwood Canyon, however, is protected under wilderness designation. The
effects of fire exclusion in Big Cottonwood Canyon has and will continue to result in the
succession of many aspen communities towards dominance by conifers and/or toward dominance
by single layer, late successional aspen stands.

Additional growth and development in Big Cottonwood Canyon is expected in the near future on
private land. Private development along the Guardsman Pass Road is primarily occurring in
aspen and aspen-conifer communities. As further mountain and resort development in Wasatch
and Summit counties continues, the Guardsman Pass Road may become open year-round,
making even more development in Big Cottonwood Canyon and adjacent areas possible.
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Wildlife

This section addresses impacts to wildlife populations in the Solitude area. The analysis focuses
primarily on those threatened, endangered, proposed, and sensitive (TEPS) species that are
known to occur in the project area, or those that have suitable habitat in the project area.
Because most wildlife species tend to be highly mobile, the analysis of impacts to wildlife is
closely linked to habitat impacts. As a result, this section is tied closely to the analysis of
impacts to vegetation and plant communities contained in this EIS.
In analyzing the effects of implementing the Proposed Action or one of its alternatives, direct,
indirect, and cumulative impacts to wildlife are evaluated. Direct impacts to wildlife are those
that would cause the mortality of individuals or local populations, or lead to displacement of
individuals, or cause a decline in population fitness. Indirect impacts include effects that are
separated in either time or space from the source of the impact, and are often more difficult to
quantify. Indirect impacts include the effects that could result from increased recreational use
over time due to a project that facilitates access to an area that was previously relatively secluded.
Cumulative refers to other past, present, or reasonably foreseeable activities combined with the
direct and indirect impacts. The analysis takes into account short- and long-term time scales.
Solitude area wildlife resources include high elevation habitats and associated species. Due to
the high elevation and the extended winters, the diversity of species is relatively low, and no
federally listed or proposed threatened or endangered species are known to occur. Two Forest
Service sensitive species are known to occur in the project area, as does habitat for others.
Impacts to these are discussed below. Mitigation measures listed in Chapter 2 would prevent
direct impacts to TEPS species should they colonize the area prior to implementation of any
project elements.
Public and agency scoping and Forest Service interdisciplinary team review identified three
wildlife-related issues to be addressed in this impact analysis.

•

What would be the effect on existing fish and wildlife populations?

The disturbance associated with increased human activity during and after construction could
directly affect wildlife behavior and distribution. As terrain is disturbed or altered, some species
could find their habitat eliminated, degraded, or in some cases improved. While wildlife
populations are considered in detail in this section, impacts to fish are discussed in the Aquatic
Resources section (4.3.1) of this document.

•

What would be the effects to wildlife from increased summer recreational uses and
operations?

Hiking and mountain biking have long been popular activities in the Solitude area. Expansion of
the summer lift operation and mountain biking trails in conjunction with an alpine slide and
increased Village area activities would constitute a change in summer use of the area and would
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likely mean more people and more activity on the mountain. The concern is whether these
changes would be disruptive to wildlife.

•

What would be the effects of night skiing and activities to nocturnal wildlife, such as
owls and their prey?

There is a concern that night lighting and associated recreational activities could alter the
behavior and movement patterns of nocturnal wildlife species.

4.3.3.1

Impacts Common to All Alternatives

This section addresses impacts that would occur with each general type of element comprised of
the proposed improvements at Solitude. These elements include facilities, ski trails and lifts,
transportation related projects, snowmaking, summer recreation projects, and utilities. While the
kinds of impacts that accompany each type of element are generally similar, the magnitude of
these impacts varies among the alternatives, as discussed under each alternative.

Facilities
The impacts to wildlife associated with the construction of buildings would include the
conversion of existing habitats within the building footprints and adjacent disturbance areas.
Habitat within building footprints would be converted to the development cover type, and would
represent a long-term commitment of resources. The disturbed envelope surrounding the
building site would be revegetated with a seed mix approved by the Forest Service that
emphasized native species. Depending on the type of habitat that existed prior to disturbance,
this could represent a conversion of habitat types from a native habitat type to a modified type.
In most instances, however, construction would take place at least in part on sites where
buildings already exist or in adjacent areas that already represent the modified cover type.
Most ongoing facilities development at Solitude is occurring as part of the development of the
Village. This private land development is part of a master plan approved by Salt Lake County in
1994, and it is roughly 500/0 complete. Remaining development is scheduled to be fmished
within five years. The Village is being developed on a 14.3-acre site that was previously
occupied by the upper parking and base area. Since the major clearing and grading are complete
and the project affects the developed cover type, Village development will have no further
impact on wildlife beyond the few use-related impacts discussed below.
From the standpoint of wildlife, only two elements proposed under facilities are of concern, and
all other elements would have no impact on wildlife or their habitats. The two project elements
are the Resort Operations Center under all action alternatives, and the Eagle Express day lodge
under Alternative 6.
Under all action alternatives, Solitude would construct a Resort Operations Center, to include a
helicopter emergency landing pad and a fire station, in combination with the expanded Vehicle
Maintenance Building. The construction of this facility would impact 0.1 acre of conifer forest.
Construction would also require 0.3 acre of wetland/riparian impacts along Big Cottonwood
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Creek. This cover type has general wildlife habitat values that are enhanced by the fact that
wetland/riparian habitats are limited in extent at Solitude. Among the species of concern, this
particular type of riparian community is likely to be better suited to MacGillivray's warbler
(MIS) than to boreal toads (proposed Forest Service sensitive) or Columbia spotted frogs
(candidate species). The latter species are more typically associated with calmer waters than
those that characterize Big Cottonwood Creek. No project area-wide decline in MacGillivray's
warbler would be expected, but the loss of 0.3 acre of a rare habitat type and its associated
functions and values would represent a negative impact.

Ski Trails and Lifts
Many of the elements contained in the Proposed Action or its alternatives would involve
upgrading existing lifts, resulting in increased capacity and improved efficiency. In addition,
some of the upgrades and improvements to existing lifts call for the realignment or expansion of
upper, lower, or both terminal structures on lifts. These changes would again result in improved
skier circulation at the resort, with more direct impacts to vegetation communities than those
upgrades that would rely strictly on utilizing existing alignments. Some of the new lift projects
are sited in locations where no sensitive habitats would be impacted, and these alignments would
have little affect on fragmentation or disruption of travel corridors, two potential indirect impacts
of linear construction projects. Lift projects which would not be expected to impact wildlife
include the Apex upgrade, Moonbeam IT lift upgrade and alignment, Powderhorn lift upgrade,
Pulse Gondola, Honeycomb return lift, Sol-Bright lift, Magic Carpet, and the regrading of
selected top lift terminals. The Redman lift and trail have the potential to produce direct and
indirect impacts to wildlife, and these impacts are discussed below, particularly under the
Proposed Action.
The Honeycomb return lift would facilitate growth in skier numbers in Honeycomb Canyon. The
principal sensitive wildlife resource identified in this area is the historic golden eagle nest site on
Honeycomb Cliffs. The nest site has not been used since 1992, and the last breeding attempt
failed (Ienatsch 2001). Backcountry skiers pass in close proximity to the nest site when skiing in
the Honeycomb Cliffs area. There is also an active avalanche control program on Honeycomb
Cliffs, with associated noise disturbance and slide releases. Other sources of disturbance include
the existence of the Summit lift, extensive use of the area by Wasatch Powderbird Guides, and
summer backcountry recreation use. In spite of this predictable regimen of disturbances, the site
is actively monitored each year during nesting season as a condition of Wasatch Powderbird
Guides' special use permit. It is unlikely that golden eagles will choose to use this site again
when several remote nest sites remain available in the area.
As with lift improvements, proposed ski trail improvements at Solitude can be divided according
to potential impacts. Many ski trail improvements proposed for the resort call for widening of
existing trails, or modification of existing terrain to improve skiability. These types of
modifications, while causing some direct impacts to non-critical habitat types, are not expected to
negatively impact wildlife. The other type of action proposed under the umbrella of ski trails
would involve new ski trail construction. As with the construction of new lifts, it is possible that
direct and indirect impacts to wildlife habitat could occur, with habitat fragmentation as a greater
possibility for ski trails than for lift alignments. These types of impacts are evaluated in greater
detail under specific alternatives. Trail projects which would not be expected to have negative
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impacts to wildlife include modifications to upper Same Street, Fleet Street and Fluid Drive, SolBright trail, ski school staging area, upper Little Dollie and Wanderer Bowl, North Star, upper
Serenity, and Powderhorn area trail modifications. Trail or lift construction requiring blasting
could cause short-term impacts to wildlife, and such activities must be avoided during nesting
season if there is a risk of disturbing Forest Service sensitive species (see Chapter 2 - Mitigation).

Transportation
Transportation projects include activities associated with roads and parking lots. Construction of
these projects would include removal of existing vegetation, grading, and resurfacing with
gravel, asphalt, etc. Transportation projects generally result in a cover type conversion to the
developed type. These impacts would be long term. Because the Solitude base area is located in
close proximity to Big Cottonwood Creek, some of the projects would take place near the creek
and could impact riparian habitat or the habitat corridor provided by the creek. These projects
are evaluated in greater detail under specific alternatives.
Transportation projects common to all action alternatives include widening and realignment of
the internal mountain road. Direct impacts to wildlife habitat from these actions are minor,
although' 0.3 acre of wetlands would be directly impacted as a result of implementing the internal
mountain road improvement element. Because this habitat exists in close proximity to existing
roads its value is compromised for wildlife. Mitigation measures imposed by the requirements of
a Section 404 permit would assure that this impact would not approach a substantial level for
wildlife.
Under all alternatives, Solitude could create 10 RV spaces at the western end of the Moonbeam
lot (private land). A slight increase in summertime human activity would likely occur with the
use of the 10 sites, but the increase would be undetectable against the baseline of existing
visitation to the area.

Sno.wmaking
Burying existing pipelines and lines associated with the expanded snowmaking system would
have transient, short-term impacts on habitat and wildlife at Solitude.
Under all alternatives, Solitude could increase the water storage capacity of Lake Solitude, either
through augmenting the existing earthen dam or by dredging the lake to increase its depth.
Approval for either action would be dependent on permission of Salt Lake County and the ACOE
permit approval. Lake Solitude was created artificially during the mining era by damming the
narrow exit of the basin in which the lake lies. The perimeter of the lake supports a narrow
willow riparian community. Enlarging the holding capacity of Lake Solitude by increasing the
dam height could lead to the flooding of the willow-riparian complex and habitat loss for the
Columbia spotted frog, boreal toad, and MacGillivray's warbler. This habitat would eventually
regenerate, but active restoration efforts could enhance the regeneration process (see Chapter 2 Mitigation).
Surveys have been completed for the Columbia spotted frog and the boreal toad and none have
been found. However, they could be present in low numbers. Dredging the lake to increase
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capacity would cause less of an impact on the species of concern than raising the dam,
particularly if dredging activities were conducted outside of the breeding season for amphibians.

Summer Recreation
Impacts to wildlife from proposed summer recreation activities would be derived primarily from
the effects of habitat fragmentation. The outdoor skating rink would be constructed in an area
that is already developed and would not be expected to result in impacts to wildlife. Both the
mountain bike trail through Honeycomb Canyon and the alpine slide could physically or
effectively fragment habitat with increased intrusion of people. These impacts are discussed in
greater detail below, as well as in the Biodiversity section of this chapter.
Utilities
Most utility infrastructure and proposed modifications would take place in areas that are already
developed, or would result in minor soil disturbance that would be rehabilitated. Consequently,
no impacts to wildlife are anticipated. The one exception is the proposed burial of the Utah
Power transmission line under Alternatives 2 and 3. Under these alternatives a segment of the
line would be buried in a willow riparian area. The total disturbed area would be small and could
be rehabilitated. The impact would be minor and short-term, but would be best avoided to
alleviate the possibility, however remote, of direct mortality to individual riparian-dependent
species (e.g., MacGillivray's warbler) and the temporary disruption of important habitat.
Alternatives 4, 5, and 6 would re-route the utility corridor to avoid these wetlands.

4.3.3.2

Impacts Unique to Each Alternative

The following section discusses direct and indirect impacts to wildlife that could occur as a result
of implementing the Proposed Action or one of its alternatives, including the No Action
Alternative. Discussion under each alternative follows the sequence of elements outlined in the
prior section, Impacts Common to All Alternatives.

Alternative 1: No Action
Facilities
Under the No Action Alternative, the Eagle Express day lodge would be upgraded on private
lands. No adverse effects to wildlife habitats are expected based on the configuration proposed
for this facility under the No Action Alternative, because impacts would be confmed to 0.1 acre
of already developed lands.
Ski Trails and Lifts
Under the No Action Alternative, Solitude could construct the Honeycomb return lift, subject to
the approval of Salt Lake County. The Honeycomb return lift would directly impact
approximately 1 acre of the aspen/tall forb, limber pine, and modified!groomed cover types as a
result of the placement of lift towers and clearing of a narrow alignment. Extensive habitats of
these cover types would remain, and except for a short-term disturbance associated with
construction of the lift, wildlife should not be displaced by this element.
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An indirect impact of constructing the lift would be an increase in winter use of Honeycomb

Canyon facilitated by the improved skier access offered by the new lift. However, no species
sensitive to human disturbance are known to occur in Honeycomb Canyon in winter, and the area
already experiences substantial use by alpine and backcountry skiers.
Also under the No Action Alternative, modifications could be made to Fleet Street and Fluid
Drive, upper Same Street, top of Apex, upper Little Dollie and Wanderer Bowl, North Star,
upper Serenity, and the Powderhorn area. These modifications, detailed in Chapter 2, include
limited widening, removal of a small tree island, rock and stump removal, and some ground
modification to improve terrain angle. Most of these improvements would take place within
existing areas of disturbance (i.e., ski trails) and all areas would be revegetated with Forest
Service approved seed mixes. These projects would also include improvements on the private
land portions of the Sol-Bright trail. The amount of habitat impacted by these projects would
total approximately 3.4 acres. Most of this impact would be to conifer/parklands associated with
Sol-Bright and the Powderhorn trails.

Transportation
Solitude could implement its proposal to build a parking facility at the Eagle Express base area
under the No Action Alternative. This project would take place on previously developed lands
that do not represent sensitive habitat for wildlife. No adverse effects would be expected as a
result of this action.
Snowmaking
No impacts to wildlife or their habitat beyond those described under Impacts Common to All
Alternatives would occur under the No Action Alternative.
Alternative 2: Proposed Action
Facilities
Facility impacts relevant to Alternative 2 are disclosed under Impacts Common to All
Alternatives.
Ski Trails and Lifts
Construction of the lift elements under Alternative 2 (Sol-Bright, Apex upgrade, Moonbeam IT,
Pulse Gondola, Redman lift, Honeycomb return lift, Magic Carpet, top terminal re-alignments)
could modify 0.1 acre of alpinelkrummholzlrock outcrop, 4.9 acres of aspen/tall forb, 1 acre of
coniferous habitat types, 0.9 acre of limber pine/open forest, 0.5 acre of mountain meadow, and
1.5 acres of wetland/riparian. Most of the impacted habitat types are extensively represented in
the project area. However, the proposed Redman lift and associated trail would account for all of
the wetland impacts described above, and approximately 900/0 of the impacts to the aspen/tall
forb community. While this latter community type is extensive in the project area and the
Central Wasatch, riparian habitat is limited in extent and the impact of this project element (and
the Redman lift in particular) would be disproportionately large for this habitat type. The
impact~d wetlands are associated with Big Cottonwood Creek.
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A lift connecting the West End parking lot with the Eagle Express base area would be permitted
under Alternative 2. The lift would cross Big Cottonwood Creek, and could contribute to further
fragmentation of the Big Cottonwood Creek corridor, thereby further reducing its usefulness to
wildlife as a movement/migration corridor.
In addition to the trail widening, improvement, and recontouring projects mentioned under

Impacts Common to All Alternatives, the Proposed Action would involve the permitting of two
new trails. The impacts of one of these trails, which is associated with the Redman lift, is
described in the preceding paragraph. The other trail, New Trail, would be a 120-foot-wide
groomed trail starting from the top of the Sunrise lift and merging with the Deer Trail opposite
the confluence with the Cirque Trail. The New Trail would impact 3.2 acres of conifer/aspen
habitat. Again, this is not a rare habitat type in the Solitude area, but the impacts of this action
could be more indirect than direct. Clearing of the New Trail would fragment a block of intact
forest, decreasing its overall area and reducing the amount of forest interior habitat.
Fragmentation of this type can reduce the fitness of forest interior species by increasing their
exposure to predation and, in the case of neotropical migrants, increased nest parasitism.
Individual gray jays and red-naped sapsuckers, the two MIS species for this habitat type, could be
impacted by this element, but would not decline noticeably in the project area. Flammulated
owls (Forest Service sensitive) are rare but have been recorded in Mill F South Fork Canyon
(Martin 2000), and the New Trail could negatively impact this species' habitat.
A pair of northern goshawks (Forest Service sensitive) is known to breed in the vicinity and
utilize this area as foraging habitat. Fragmentation of a closed canopy forest, which goshawks
utilize, could negatively impact this breeding pair and would be inconsistent with the
management direction for this species (Graham et al. 1999, USDA-FS 2000). Although no pine
marten are known from the project area, clearing for the New Trail would be inconsistent with
the habitat requirements of this Forest Service sensitive species.
Trail building would also include forest stand thinning in a dense conifer forest west of
Challenger trail. This element would take place in habitat that has been characterized as Canada
lynx denning habitat, and implementing this element would reduce the value of the habitat to
lynx. However, as indicated in Chapter 3, the value of this habitat is lessened already by the fact
that it is isolated from other suitable lynx habitat, and no lynx are known to occur in the Central
Wasatch. This forest stand is also likely to constitute suitable habitat for the snowshoe hare, the
lynx's primary prey. A dense understory that provides both forage and hiding cover appears to
be important for hares in the southern Rocky Mountains (Hodges 2000). Snowshoe hare
population densities are relatively low (compared to northern boreal forests) in the southern
Rockies, with measured densities ranging from about 0.08 to 1.1 hares/acre (Anderson et al.
1980, Wolfe et al. 1982; both in Hodges 2000). Forest thinning activities in this 44-acre stand
would facilitate increased skier use and could lead to the displacement of hares from this habitat.
The watershed would, however, retain extensive amounts of suitable hare habitat following this
action, and a region-wide decline in hare numbers would be unlikely to ensue.
Improvements to the Sol-Bright trail under Alternative 2 would have little impact on the conifer
parkland in the alignment. Trees in this area are sparsely distributed and could be avoided by the
final trail alignment.
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Trail improvements under Alternative 2 would also include night lighting for Easy Street and the
Village base area, Redman lift and run, Redman campground (Nordic), and Silver Lake (Nordic).
No additional ground disturbance or vegetation impacts over those already accounted for in the
installation of associated trails (where applicable) would occur. The concern has been raised that
night lighting could impact wildlife or their habitat.
Winter wildlife species with the most potential to be impacted by night lighting include various
species of owls, bobcats, pine martens (if present), and a variety of small mammals including
short-tailed weasels, mice, shrews, and voles that remain active throughout the winter. The
primary effect of lighting on these species likely centers on the influence artificial lights may
have on their movement and foraging/predation behavior and success. During the evening hours
in which skiing occurs, the lights and activity.associated with night skiing likely restrict the
movements of crepuscular and nocturnal species within the ski area. With respect to predatorprey dynamics, the extent to which night lighting confers an advantage or disadvantage to
predators or their prey is unknown. Because nocturnal predators are adapted to activity in low
light conditions, additional light provided in this case by an artificial source is not likely to confer
an additional advantage to them. Rather, artificial light is more likely to assist prey in
recognizing pending predator attacks and could help prey avoid predators.
The impact of artificial lighting on predator-prey interactions has not been studied, and this
discussion must therefore remain speculative. Should increased predation rates result from night
lighting, there could ultimately be 'a decline in populations of small mammal species within lit
areas. Conversely, if night lighting helped prey avoid predators, predators would decline in the
illuminated areas either through mortality or migration to surrounding areas where their foraging
could be more efficient.
A pair of goshawks is known to utilize this area for a nesting territory. Goshawks may stay on
their territories during winter, and the increased activity and lighting impacts could displace these
individuals. Because of the severe winter conditions at Solitude, it is likely that this pair of
goshawks migrates to lower elevations during the winter. However, conflicts could occur during
the overlap between the end of the ski season and the beginning of the breeding season for
goshawks, which may begin as early as March. Romin and Muck (1999) recommend a half-mile
buffer around goshawk nest sites during the breeding season (March 1 through August 31) (see
Chapter 2 - Mitigation), and night skiing in the Redman and Silver Lake areas would be
inconsistent with this direction.
Finally, it is also possible that additional trail lighting could have the effect of fragmenting
habitat. It is likely that animals, particularly large predators such as bobcats or mountain lions,
would avoid areas lit for skiing, particular if the lighting is combined with an increase in human
activity in the area. The addition of the lighting for Nordic skiing around Silver Lake and the
Redman campground would result in nearly continuous lighting and disturbance from the west
end of Solitude to Brighton. Animals sensitive to artificial lighting that wish to traverse the
terrain between the two ski areas would either have to modify their behavior to cross after lights
were extinguished, or be displaced from the area.
'
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A potential indirect effect of night lighting concerns the effects of traffic on wildlife along
Highway 190 in Big Cottonwood Canyon. Wildlife-vehicle collisions tend to be more prevalent
at night, and the increase in skier visitation and people leaving Solitude after nightfall could
result in an increase in wildlife-vehicle collisions. Mitigation measures (Chapter 2) would help
moderate traffic impacts from this element.

Transportation
Transportation projects under Alternative 2 include a new buslhigh-occupancy vehicle parking
area adjacent to SR 190, a new West End parking lot, and relocation of Village parking to a
reconfigured Moonbeam lot. Other transportation projects under this alternative include changes
to SR 190 and the Moonbeam access road and bridge. The implementation of the West End
parking lot and the buslhigh-occupancy vehicle lot would occur in conifer and mountain meadow
habitats in close proximity to Big Cottonwood Creek. Streams and adjacent habitat often provide
travel corridors for wildlife species, and construction of these elements would contribute to the
fragmentation of whatever wildlife corridor values this area retains. However, the corridor is
already fragmented by the existing development at the Village at Solitude, and by the existence
ofSR 190.
Snowmaking
Most impacts related to snowmaking improvements are discussed under Impacts Common to All
Alternatives. This element under the Proposed Action would include installation of a weir,
intake structure, and pump house in and adjacent to Big Cottonwood Creek to allow withdraws
from the creek for snowmaking. This element would include approximately 0.5 acre of
wetland/riparian impacts.
Summer Recreation
Summer visitation to the resort would likely increase under the Proposed Action. One center of
activity would be the proposed alpine slide in lower Mill F South Fork Canyon. The slide would
be assembled seasonally and then removed prior to winter and would employ the Sunrise lift for
uphill transport of recreationists. The slide would have little direct impact on wildlife habitats,
affecting conifer/aspen and modified/groomed/revegetated cover types. Indirect impacts to
wildlife from this element could include habitat fragmentation as a result of the physical presence
of the slide (which could obstruct migration paths) and the increase in human activity in the area
(which could displace wildlife).
The area for the proposed slide also provides habitat for the northern goshawk. Approximately
0.8 acre of conifer/aspen habitat would be converted to a developed opening along the alpine
slide corridor. The corridor would increase forest fragmentation in this area, reducing the
suitability of the area for northern goshawk. The proposed location is within the post-fledgling
area (PFA) of a northern goshawk pair. The PFA represents an area of concentrated use by the
family from the time the young leave the nest until they are no longer dependent on the adults for
food. The noise and human activity in the area that would occur during the construction and
recreational use of the slide is likely to interfere with the foraging activities of young goshawks.
Depending on the time of operation of the slide, these activities may also affect adult goshawk
foraging activities during the period when ~he young are in the nest, or not yet ready to forage on
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their own. Mitigation measures listed in Chapter 2 are proposed to help moderate these impacts
to goshawks. However, the construction of an alpine slide can be argued as inconsistent with
the primary use of the SUP, in which case the Wasatch-Cache Forest Plan Amendment for the
Utah Northern Goshawk Project EA would apply (USDA-FS 2000).
Another potential consequence of the installation of the alpine slide would be the loss of hiding,
thermal and fawning habitat for deer and moose. The proposed location runs through important
deer fawning habitat and moose calving habitat. It also functions as a travel corridor for big
game species. The current design of the slide would require erecting the track on a network of
support structures. While this configuration would be unlikely to hinder the movement of small
mammals, its impact on big game movements is unknown. It is likely that activity associated
with the use of the slide would discourage most wildlife species from utilizing the area during
hours of operation. Normal big game daily movements for water, forage, and cover would be
disrupted. A reduction in fawning/calving activity would be expected in this area.
Summer activities would also include the addition of a mountain bike trail from the base area up
Honeycomb Canyon, down the Sol-Bright trail past Twin Lakes and returning to Solitude, tying
into the existing trail network near the base of the Sunrise Lift. While Honeycomb Canyon is
currently accessible to recreationists year-round~ it receives limited visitation during summer
months. The mountain bike trail would increase human visitation to the area while likely
decreasing the canyon's appeal to those species of wildlife that are sensitive to human presence.
Goshawks, which likely utilize this area for foraging, would be unlikely to be disturbed by
mountain biking or hiking activities on the trail. Mitigation measures listed in Chapter 2 would
help moderate impacts from the Honeycomb Canyon trail.

Utilities
The Utah Power transmission line burial route would cross a small section of riparian habitat.
This would impact approximately 0.03 acre of riparian habitat. Mitigation measures listed in
Chapter 2 would help moderate impacts from this and other utility elements.
Administration
Alternative 2 would include implementation of the Vegetation Management Plan on a resortwide scale. The plan would permit the removal of snags that pose a threat to visitor safety.
While this selective removal of snags could impact cavity nesters, it is not expected to result in
an area-wide impact to cavity dependent species. Mitigation measures listed in Chapter 2 would
minimize impacts to cavity-dependent species. The plan would also permit thinning in the
Honeycomb Canyon area west of Challenger.' The impacts of this action are disclosed above
under Ski Lifts and Trails. The plan would also permit pruning of willows to about 12 inches in
height to maintain vigor and control structure. As long as this effort was completed after
breeding season, no adverse impacts to riparian dependent species would be expected.
Alternative 3
This alternative was developed to address sociological concerns raised during scoping by nearresort residents. The modifications of elements in this alternative are meant to address
potentially significant impacts to near-resort physical and human environments. From a wildlife
Environmental Consequences

4-110

Chapter 4

Solitude MDP Update Final EIS

standpoint, most of the impacts would be identical to those disclosed under Alternative 2.
However, a secondary effect of modifying a few elements to accommodate sociological concerns
is that impacts to wildlife would be altered as well. These changes in impacts are discussed in
greater detail below.

Facilities
The impact of facilities on wildlife resources would be identical to those disclosed for
Alternative 2.
Ski Trails and Lifts
From the perspective of wildlife, most proposed lifts and their alignments and associated impacts
to wildlife would be the same as proposed under Alternative 2 with a few exceptions. The Pulse
Gondola and Magic Carpet are not included and the West End lift is included under this
alternative. The removal of the Pulse Gondola would eliminate some direct impacts to common
wildlife habitat types in the base area. Impacts to wildlife from the Magic Carpet lift were
minimal under Alternative 2 because of the lift's location on previously and continuously
disturbed habitat; therefore, removal of this lift would not substantially benefit wildlife. The
West End lift would help move beginner-level skiers from the Eagle Express base area onto the
easier slopes located near the Moonbeam and Village base areas. Construction of this lift would
directly impact about 1.0 acre of conifer forest and 0.4 acre of conifer/aspen and could impact
wildlife associated with these habitat types.
Impacts to wildlife from approved trail elements would be substantively similar to those
described for Alternative 2, except that night lighting would not be permitted. This would
eliminate concerns associated with the lighting of the Nordic trails around Silver Lake and
Redman campground, as described under Alternative 2.

Transportation
Under Alternative 3, the West End parking lot would not be permitted. This would eliminate
some direct habitat impacts, and it would reduce some of the fragmentation and impacts to the
Big Cottonwood Creek corridor. However, because the bus/high-occupancy lot would still be
permitted, the corridor would remain effectively fragmented and the elimination of the West End
lot alone would not significantly reduce this impact. Other transportation-derived impacts would
be similar to those described for Alternative 2.
Snowmaking
The impact of snowmaking related improvements would be identical to those described for
Alternative 2.
Summer Recreation
The mountain biking trail proposed for Honeycomb Canyon under Alternative 2 would also be
permitted under this alternative; therefore, the impacts of this element would be identical. The
alpine slide and the outdoor skating rink would not be permitted under Alternative 3. Impacts to
northern goshawk foraging habitat and fragmentation concerns related to the alpine slide would
be eliminated.
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Utilities
Impacts to wildlife from the implementation of utility infrastructure would be identical to those
described for Alternative 2.
Administration
Impacts to wildlife from the implementation of administrative actions would be identical to those
described for Alternative 2.
Alternative 4
Alternative 4 was developed to address social issues identified by some visitors to Big
Cottonwood Canyon and by canyon residents not adjacent to Solitude. As with Alternative 3,
changes in impacts to the wildlife resource under this alternative are somewhat incidental to the
primary objective of the alternative, but occur nonetheless.
Facilities
From a wildlife resources perspective, impacts from buildings and facilities upgrades and
improvements under Alternative 4 would not be substantively different from those described for
Alternative 2, and are disclosed under Impacts Common to All Alternatives.
Ski Trails and Lifts
Many of the proposed lifts under Alternative 4 would be identical to the elements under
Alternative 2, with the exceptions described below. The Pulse Gondola would not be permitted,
eliminating some direct impacts to common wildlife habitat types in the base area. Instead of the
gondola, Solitude would be permitted to develop an internal ground transportation system to
move people about the resort. No notable impacts to the wildlife resource were identified for the
Pulse Gondola. An internal transportation system, particularly one that relied on low emission
vehicles, would likewise not generate impacts to wildlife and would reduce the total acreage of
habitat impacts compared to the Proposed Action.
The Redman lift and associated trail would not be permitted, thereby eliminating 1.5 acres of
wetland impacts and some of the additional night lighting proposed for the resort. Impacts from
the installation and operation of the Honeycomb lift would be eliminated. As under the No
Action Alternative, the Sol-Bright lift would not be permitted, though no notable wildlife
impacts were identified for this project element.
Ski trail elements on private land under Alternative 4 would be the same as under the No Action
Alternative, with some exceptions. The Sol-Bright trail would be improved and modified as per
the Proposed Action, except that the existing upper section would be improved within its current
footprint. The ski school staging area would be widened as per the Proposed Action. Night
lighting would not be permitted under this alternative. Ski trail elements as proposed under
Alternative 4 would not result in impacts to the wildlife resource.

Transportation
Under Alternative 4, several transportation-related base area developments would not be
permitted, including the bus/high-occupancy vehicle parking area, the West End parking lot, the
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parking garage, and the Moonbeam parking lot reconfiguration and extension. While no notable
direct impacts to wildlife or their habitats have been identified with these elements, some indirect
impacts associated with habitat fragmentation and impacts to any travel corridor associated with
Big Cottonwood Creek would be eliminated. Impacts from improving mountain roads would be
identical to those discussed under Alternative 2. The bridge over Big Cottonwood Creek would
be replaced as per Alternative 2, except that it would be replaced at its current 32-foot width.
Also, the replacement bridge would be designed to incorporate an open-bottom half arch or
spanning bridge to restore the stream gradient. This would constitute a beneficial impact to the
fisheries resource, which is more fully described in the Aquatic Resources section of this
document.
The creation of 10 RV spaces at the western end of the Moonbeam parking lot is a private land
action that would not be proposed under this alternative. The installation of these hook-ups
would facilitate increased human activities in this area during summer. However, Solitude
already receives a sufficient number of summer visitors that eliminating 10 additional campsites
would not noticeably decrease the number of visitors to the area.

Snowmaking
Impacts to wildlife from snowmaking activities would be consistent with the Proposed Action,
with the exception of impacts related to burial of pipelines and system expansion. Under
Alternative 4, no snowmaking system expansion would occur on National Forest lands, but
existing above-ground lines could be buried. Also, a culinary water source would continue to be
used for snowmaking because no weir construction in Big Cottonwood Creek would be
permitted. This would likely eliminate some impacts to wildlife habitats, particularly a
wetland/riparian area adjacent to Big Cottonwood Creek, associated with this element under the
Proposed Action.
The dredging of Lake Solitude, a private land action, is not included under this alternative.
Potential impacts to wildlife identified with this element include the short-term loss of some
willow riparian habitat, and potential impacts to habitat for Columbia spotted frog and boreal
toad. Mitigation measures identified for this element would likely reduce the severity of these
impacts if the element was implemented, but not completing this project would eliminate impacts
entirely.

Summer Recreation
Impacts to wildlife from summer recreation activities would be identical to those attributable to
the No Action condition. This would eliminate fragmentation and disturbance concerns
associated with the mountain bike trail element and the alpine slide that were disclosed under the
Proposed Action.
Utilities
Impacts to the wildlife resource from utility infrastructure upgrades and changes would be similar
to those described for Alternative 2. The Utah Power transmission line would be buried in the
roadway rather than the riparian area between the Village and the Vehicle Maintenance Building,
thus eliininating a small amount of direct impacts to this habitat type.
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Administration
Under Alternative 4, Solitude would not be allowed to implement the Vegetation Management
Plan on federal lands; this would be consistent with the No Action condition.
Alternative 5
This alternative was developed to address physical and biological resource issues and concerns,
including impacts to wildlife and vegetation. Accordingly, actions that have potentially adverse
impacts to these resources have been modified or eliminated from Alternative 5.
Facilities
Impacts to the wildlife resource as a result of buildings and facilities construction or modification
would be identical to those described for Alternative 2, and are described under Impacts
Common to All Alternatives.
Ski Trails and Lifts
Many of the lift elements under Alternative 5 draw on designs proposed under the No Action
Alternative or Alternative 2. As discussed under Impacts Common to All Alternatives, lift
upgrades within existing alignments would not impact wildlife. As with the No Action
Alternative, the proposed Pulse Gondola would not be permitted. Instead, Solitude would be
permitted to develop an internal ground transportation system to move people about the resort.
Although no notable impacts to the wildlife resource were identified for the Pulse Gondola, the
removal of the Gondola would eliminate some direct impacts to common wildlife habitat types in
the base area. An internal transportation system, particularly one that relied on low emission
vehicles, would likewise not generate impacts to wildlife and would reduce the total acreage of
habitat impacts compared to the Proposed Action.
Consistent with the No Action Alternative, the Redman lift and trail would not be permitted
under Alternative 5. The Honeycomb return lift would be constructed consistent with the No
Action Alternative, and the Sol-Bright lift would be constructed consistent with the Proposed
Action. Impacts from these elements would be temporary and related to construction activity as
the lifts are installed.
Trail elements under Alternative 5 are consistent with those described under the Proposed
Action, except that the New Trail would not be permitted. Dropping this element would
eliminate concerns related to habitat fragmentation and direct impacts to flammulated owl and
northern goshawk habitat described under Alternative 2. The forest stand thinning west of
Challenger would be permitted but With guidelines developed by Forest Service specialists to
maintain and improve wildlife habitat. This modification should provide protection for the
significant wildlife values embodied in the dense conifer stand west of Challenger ski run.
Night lighting would be permitted on the Link lift, Easy Street, and the Solitude Nordic Center
loop at Silver Lake. Concerns related to night lighting impacts on wildlife would persist in the
vicinity of Silver Lake under this alternative.
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Transportation
Neither the bus/high-occupancy vehicle lot nor the West End parking lot would be permitted,
thereby eliminating wildlife impact concerns associated with habitat fragmentation and impacts
to the Big Cottonwood Creek corridor that were identified with the Proposed Action. A multilevel parking structure would be constructed in the Moonbeam lot, with the benefit of allowing
Solitude to accommodate visitor parking needs without the West End parking lot.
Changes to the highway entrance and bridge would be permitted consistent with Alternative 2,
except a new open-bottom half arch or spanning bridge would be installed to restore the stream
gradient. This would constitute a beneficial impact to the fisheries resource, which is more fully
described in the Aquatic Resources section of this document.

Snowmaking
Impacts to wildlife from improvements and changes to the snowmaking system would be
identical to those described for Alternative 4.
Summer Recreation
Summer recreation elements and impacts to wildlife would be consistent with the Proposed
Action, except that the alpine slide would not be permitted. Therefore, under Alternative 5,
concerns related to habitat fragmentation and impacts to northern goshawk habitat in the vicinity
of the Sunrise lift would be eliminated.
Utilities
Impacts associated with utility infrastructure would be identical to those described for the
Proposed Action, except that a section of the Utah Power transmission line burial would be
realigned within the existing road alignment to eliminate riparian impacts, as described under
Alternative 4.
Administration
All administrative elements under Alternative 5 would be consistent with the Proposed Action,
except that the Vegetation Management Plan would be implemented with guidance from Forest
Service specialists to maintain wildlife habitat. Snags that provide nest cavities but pose a threat
to visitor safety would still be removed, but implementation of the plan at Solitude would be
consistent with sound wildlife management practices.
Alternative 6
Alternative 6 was developed by the Forest Service ID Team as an integrated alternative that
considers the range of issues raised during scoping, while still meeting the stated purpose and
need of the Proposed Action.
Facilities
Building and facility improvements proposed under Alternative 6 and their subsequent impacts
would be consistent with the elements proposed under Alternative 3, with one exception.
Reconfiguration of the Eagle Express day lodge under this alternative would impact
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approximately 0.1 acre of the wetland/riparian habitat type. This impact would be incremental
but would contribute to cumulative habitat loss for MacGillivray's warbler (MIS), boreal toad
(proposed Forest Service sensitive), and Columbia spotted frog (proposed threatened), and to the
loss of wetland functions.
Ski Trails and Lifts
Impacts from proposed lift elements would be substantively similar to the Proposed Action, with
one notable exception. As with the No Action Alternative, the Redman lift and associated trail
would not be permitted. This would alleviate wildlife concerns associated with habitat
fragmentation, night lighting, Big Cottonwood Creek corridor impacts, and goshawk foraging
habitat disclosed for this element under Alternative 2.
This integrated alternative identifies elements primarily from Alternative 2 and the No Action
Alternative trail proposals that are consistent with maximum resource protection. The Sol-Bright
trail and widening of the ski school staging area would be consistent with Alternative 2. No
wildlife impacts were identified for these two elements. The forest stand thinning west of
Challenger would be permitted with guidelines developed by Forest Service specialists to
maintain and improve wildlife habitat. As with Alternative 5, this should allow protection of the
significant wildlife values embodied in that conifer stand. Similarly, the New Trail would be
permitted, but its configuration would be reduced to an average width of 75 feet. This would
reduce habitat impacts for those species that require intact, closed-canopy forest stands to meet
some of their life history requirements. These species include northern goshawk, flammulated
owl, and pine marten. Night lighting would be permitted on the Redman campground Nordic
trails, and therefore concerns related to night lighting impacts on wildlife would persist in the
vicinity of Redman under this alternative. All other trail elements would be consistent with the
No Action Alternative.
Transportation
Transportation elements under Alternative 6 would be identical to the Proposed Action, except
the Moonbeam parking lot could be enlarged and a parking structure would be built in the Eagle
Express parking area. The road between Moonbeam and Last Chance Mining Camp could be
widened. No notable impacts to wildlife were identified for this latter element.
Changes to the highway entrance and bridge would be permitted consistent with Alternative 5,
with the beneficial impacts to the fisheries resource described under that alternative and in the
Aquatic Resources section of this document.
Snowmaking
Consistent with the Proposed Action, the resort would be permitted to bury all existing aboveground lines, and complete all phases for a total of 250 acres of coverage. Impacts from this
action are disclosed under Alternative 2. Alternative 6 would also permit the construction of an
underground reservoir near the Roundhouse to serve as snowmaking water storage in the event
that Lake Solitude changes are not approved. This element would impact approximately
2.5 acres of the modified/groomed/revegetated cover type.
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Summer Recreation
The mountain bike trail through Honeycomb Canyon would be pennitted under this alternative as
it is described for the Proposed Action. Impacts to wildlife related to this element have been
disclosed under Alternative 2. Consistent with the No Action Alternative, the alpine slide would
not be pennitted under this alternative. This would eliminate concerns described for the alpine
slide under Alternative 2.
Utilities
Proposed utility infrastructure and associated impacts would be consistent with the Proposed
Actioil, except that as with Alternatives 4 and 5, the Utah Power transmission line would be sited
to avoid riparian impacts.
Administration
All administrative elements under Alternative 6 would be consistent with the Proposed Action,
except that the Vegetation Management Plan would be implemented with guidance from Forest
Service specialists to maintain wildlife habitat. Snags that provide nest cavities but pose a threat
to visitor safety would still be removed, but implementation of the plan at Solitude would be
consistent with sound wildlife management practices.

4.3.3.4

Cumulative Impacts

Cumulative impacts to wildlife associated with construction and ski trail and lift modification,
while relatively minor at the scale of Solitude' s pennit area, are more substantial when viewed in
conjunction with ongoing expansions at Brighton, Snowbird, Alta, and The Canyons, and other
nearby proposed developments in Summit and Wasatch counties. Proposed and on-going
construction and ski trail modifications have been pennitted for all four ski areas in Big and
Little Cottonwood Canyons, as well as The Canyons, Bonanza Flat, Park City, and Deer Valley
on the east side of the region. Collectively, these projects could adversely affect high interest
species in the central Wasatch Range.
Big game species, particularly populations that experience hunting or harassment, tend to avoid
areas that support constant human activity. Consequently, these species would likely avoid or
move away from areas under construction and/or occupied by large numbers of people. Big
game species are capable of moving considerable distances, and should not incur direct mortality
from construction-related activities. However, these animals may be subject to increased
mortality rates or reduced reproductive fitness if they are displaced into marginal, unsuitable, or
already-occupied habitats. In the short-term, after construction in Big and Little Cottonwood
Canyons is complete, big game may begin to re-occupy available habitats within these areas.
Long-term habitat changes associated with proposed and ongoing ski area expansions and private
real estate development are likely to have more substantive effects on general and high interest
wildlife species. Forest fragmentation associated with the construction of new ski runs in
mature, closed-canopy coniferous forest at The Canyons has reduced habitat availability for
forest-interior and area-sensitive species. In addition, real estate development within The
Canyons' property will eventually extend nearly all the way to the divide between this area and
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Mill Creek and Big Cottonwood Canyons. Closer to Solitude, proposed new ski area
development at Empire Canyon and Flagstaff, and development at Bonanza Flat, would result in
additional conversion of forest to open habitats and developed facilities, further reducing the
amount of suitable habitats available for general and high interest wildlife. Given the high level
of recreation use already occurring along mountain roads and trails throughout the landscape
area, much of it is likely to become unsuitable for big game species within the near future.
Cumulative effects associated with night skiing center on the effects of lighting and night-time
traffic. Increased private and commercial development within the region will continue to
increase levels of light intrusion into what were formerly dark mountain and forest environments.
While the ultimate effe"cts of lighting and increased night-time activity on wildlife are largely
unresearched, the effects of traffic are more easily quantified through counts of wildlife/vehicle
collisions.
As the level of private and commercial development on both the east and west sides of the
Wasatch Range increases over time, the amount of light intrusion and night-time traffic will
likely continue to increase. Light-free areas within the landscape area could be considered
gradually shrinking islands of darkness separated by various canyons on the north and south.
Core areas of darkness are maintained within wilderness areas. The extent to which the
increasing insularization of unlighted areas affects the distribution, abundance, and mobility of
nocturnal and crepuscular species is unknown. Night-time traffic is anticipated to increase with
the implementation of night skiing"opportunities at Solitude. This activity will cumulatively add
to the traffic accessing Brighton, which received approval to increase night skiing to 22 lit ski
runs totaling 275 acres of terrain (USFS 1999a). Collectively, this increase in evening activities
is likely to result in an increase in vehicle-wildlife collisions. This factor, combined with further
losses of wildlife habitat resulting from private and commercial developments in the Central
Wasatch is expected to result in reduced wildlife populations throughout the landscape area.
Similarly, from a cumulative effects perspective, as the number of people utilizing the Central
Wasatch backcountry increases due to population growth, increased residential development, and
expanded summer recreation facilities at neighboring resorts, direct and indirect effects to
wildlife stemming simply from increased human presence and activity will increase. The more
developed the region becomes, the less wildlife displaced by recreationists or development will
have habitat or refuges to escape to. As suitable habitat areas become full, displaced individuals
will be pushed into marginal habitats including private yards and roadsides. Furthermore, as
traffic volumes increase in the area, the rate of vehicle-wildlife collisions will also increase. The
end result of these processes is likely to be a reduction in the population sizes and overall health
of wildlife species within the landscape area.
Landscape-level habitat suitability for the threatened Canada lynx is likely to continue to decline
as public and private land development increases. The result of this development will be
increasing landscape fragmentation and habitat loss, and increasing opportunities for vehicle
caused mortality and incidental hunting and trapping mortality. This assessment applies equally
to the wolverine, a wilderness-dependent species that demonstrates little tolerance for human
intrusions. This species is likely to be disproportionately impacted by increasing backcountry
recreational activities, including snowmobiling and skiing. Riparian impacts add incrementally
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to habitat loss for the Columbia spotted frog and boreal toad, decreasing opportunities for the
recovery of these species. The bald eagle rarely utilizes the Cottonwood Canyons, therefore
cumulative effects to this species stemming from private and commercial developments in the
general area are likely to be negligible. The endangered June sucker and its habitat are likely to
remain unaffected by the cumulative impacts associated with this project.
Cumulative impacts to Forest Service sensitive species could be more severe than those projected
for threatened or endangered species. As forest stands become fragmented by increased private
development and human activity becomes more prevalent throughout the area, habitat suitability
for forest-interior and area-sensitive species such as the three-toed woodpecker, northern
goshawk, and wolverine will decline. Townsend's big-eared bats are extremely sensitive to
human disturbances and their survival can be affected if the disturbance is based at maternity
roosts and hibernacula. Most suitable habitat in the permit area has been previously eliminated
by the closure of abandoned mines, and remaining suitable maternity sites and hibernacula
would not be impacted by the proposed projects. Other bat species are thought to be more
tolerant of human activities, with some species utilizing buildings and other urban structures as
roost sites. Unless hibernation or roost sites are directly impacted, development projects should
have little effect on bat species in the permit area.
As described above, riparian dependent species can be disproportionately impacted by
incremental losses to this habitat type. Suitable habitat for Bonneville cutthroat trout could be
compromised by such losses, as wetlands and riparian areas function to improve water quality in
streams suitable for this species.

4.3.4

Biodiversity

This biodiversity evaluation focuses on direct and indirect impacts to habitat variety and
continuity within the Solitude permit area boundary and in the larger context of the landscapelevel setting of the resort. A main component of biodiversity, the number and relative abundance
of species, is affected by habitat alterations. Changes to a landscape also directly affect another
component of biodiversity, the variety of communities within an area or along an environmental
gradient. Biodiversity analyses should consider how projects relate to the larger, landscape and
regional scales of the WCNF and the Central Wasatch Range, for example. Given Solitude's
context, the effects of habitat alterations at the local-scale may be far reaching.
Biodiversity conservation involves prioritizing the biological and physical environment above all
other land management objectives. However, it should be understood that natural resource
managers must also balance other objectives and land management directives. In an attempt to
balance all of these demands, the following discussion includes impacts common to all
alternatives and identifies specific projects with high potential to impact biodiversity.

4.3.4.1

Impacts Common to All Alternatives

Individually, the proposed development projects at Solitude would have little direct impact on
the components of biodiversity. Concerns arise, however, with their indirect and combined
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effects. Of primary concern is the increase in human disturbance, as evidenced when evaluating
the collective or combined impacts of the proposed projects.
The development of the Village area (a private land action assessed as part of the No Action
Alternative) has displaced available parking, requiring new lot development and expansion.
Although no increase in the total area available for parking in Big Cottonwood Canyon is
allowed, parking displaced by construction of the Village area can be replaced elsewhere in the
base area. While these projects occur in already developed, high-traffic areas, their expansion
supports increased human activity in Big Cottonwood Canyon. Also, ski lift upgrades and new
ski run construction would allow for, and could attract more, skiers. Summer recreational
opportunities also both increase overall numbers of humans in the canyon and extend the seasons
of usage. Increased human use of an area, particularly along a linear feature such as a trail, can
disrupt animal movements.
The other effect noticeable when proposed proj ects are viewed together is the increased
fragmentation of the landscape. Large areas of community continuity are needed by some
species, while others prefer a patchier environment. The Solitude landscape can be characterized
as patchy, with a wide variety of cover types that are highly fragmented. Additional ski runs,
lifts, and trails would add to the fragmented nature of habitats across Solitude. This increase in
fragmentation would tend to favor wildlife species adapted to exploit such landscapes at the
expense of those species that require expanses of contiguous habitat, or large patches of closedcanopy forests. Furthermore, fragmentation can decrease fitness for species that are dependent
on forest interiors. For example, many species ofneotropical migrant songbirds require forest
interiors for successful nesting. Fragmented habitat reduces the core forest areas available to
these species and increases incidences of nest failure due to cowbirds (nest parasites) and such
nest predators as the American crow.

4.3.4.2

Proposed projects of concern

The following discussion highlights those proposed projects that directly and/or indirectly pose
the highest threat to maintenance of biodiversity at Solitude.

New Trail
The proposed clearing of approximately 3.2 acres for construction of a new ski run, the New
Trail, would fragment an intact stand of conifers and aspen. The slopes in this area currently
constitute the largest continuous tract of forested habitat at Solitude. Construction includes a
120-foot-wide clearing that would be converted to modified, groomed, and revegetated habitat.
The trail would be located close to Northstar trail and would merge with Deer Trail ski run, thus
increasing human disturbance and fragmentation of this area of the resort. Also, Deer Trail and
the New Trail would merge near the riparian area of Mill F South Fork, increasing human
activity in this habitat as well. The New Trail development is proposed in Alternatives 2, 3, and
6. In Alternative 6 the average width has been reduced to 75 feet. These potential impacts from
the New Trail project to biodiversity are compounded under Alternative 2 when the alpine slide
is included in this same area.
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Alpine Slide
Initial construction activities, ongoing operations while the slide is in place, and the seasonal setup and disassembly of the slide make this project of high concern with respect to its impacts on
biodiversity. Its presence, the accompanying increase in summer visitors to the area, and the
continual operation of the Sunrise lift would disrupt wildlife and act as a barrier to wildlife
activities such as foraging, calving and fawning, and movement. Impacts compound when the
slide is proposed in conjunction with the New Trail, which occurs in the same area of the resort.
The alpine slide is proposed under Alternative 2.
Honeycomb Canyon Mountain Bike Trail
The addition of a trail system in Honeycomb Canyon may impact biodiversity at Solitude
primarily through the increase in visitors it would attract into a relatively undisturbed area.
Recreationists currently use Honeycomb Canyon primarily for skiing and summertime visitation
is low. Mountain bike trail construction is proposed in Alternatives 2, 3, 5, and 6.
Wetland Impacts
The important contribution of wetland habitat to biodiversity is another concern. Impacts
specific to these areas at Solitude should be avoided or minimized. All the action alternatives
include projects with some impact to wetland and/or riparian areas. Projects that would likely
impact wetland/riparian habitat include the Resort Operations Center, mountain roads
improvements, Redman lift and trail, the snowmaking system, Lake Solitude dredging, the
mountain bike trail, alpine slide, and Utah Power transmission line burial.

4.3.4.3

Cumulative Effects

The combination of on-going and foreseeable development projects throughout the canyons of
Summit, Wasatch, and Salt Lake counties presents a challenge to managers seeking to protect
intact, connected habitat and conserve biodiversity. .While the canyons and ski resorts of the
Wasatch Mountains may appear as disconnected entities to humans, wildlife and plant species
are adapted to this area as a functioning and more-or-Iess contiguous ecosystem. While wildlife
species tend to be at least moderately mobile, the connectivity of communities across the
landscape allows plants to disperse seeds and reestablish populations, thus preserving gene flow.
Increased use and subsequent fragmentation collectively decrease this connectivity.
Mitigation measures that are inherent in the project or applied via other disciplines (e.g., wildlife
and vegetation) could help accomplish the goals of biodiversity conservation. Documentation
and protection of threatened, endangered, and Forest sensitive plant and animal species helps
conserve diversity at the genetic and population levels. Regulations concerning wetland
protection and set-back distances from riparian corridors help preserve these important habitats.
Also, because ground disturbance allows opportunity for non-native species invasion,
revegetation efforts should use native seed mixes, as outlined in the vegetation mitigation
measures (see Chapter 2 - Mitigation).
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4.4

HUMAN ENVIRONMENT

4.4.1

Visual Resources

•

During all seasons, what would be the effect to the views for various users from key
vantage points such as the Big Cottonwood Highway, Twin Lakes, Wasatch Crest
hikelbike trail, Redman Campground, Silver Fork, and selected areas within the
Resort?

•

What would be the visual quality effects of long-term use night lighting?

Impact Analysis Methods and Assumptions: To assist in analysis, key vantage points have been
chosen that represent areas of high concern for the scenic quality and are described in Chapter 3.
These key vantage points represent the range of common viewer locations where proposed
activities in Solitude would be visible. Alternatives will be described as they affect these
locations.
The objective of scenic resource management in ski areas is to provide quality recreation
experiences and opportunities without detracting from the essence of the landscape. Blending all
facilities with the valued landscape setting is the basic concept of scenery management. Scenery
is one of the key elements in determining resort preferences and skier satisfaction. Viewing
outstanding scenery while participating in winter sports activities is one of the primary reasons
skiers are attracted to winter sports sites on NFS lands. The visual quality of Big Cottonwood
Canyon is important to visitors and residents during all seasons. The canyon is heavily used
during the summer season for hiking, biking, fishing, camping, picnicking and sight seeing. Both
Solitude and Brighton ski resorts offer activities throughout summer and fall.
It is difficult to determine all visitors' reactions to ski area modifications in the landscape. Often
their sensitivity to changes depends on their reasons for visiting the area. People who are skiing
may be less concerned about changes to the visual environment made to improve skiing
opportunities. People who are hiking and viewing the resort from viewpoints outside of the
resort may have expectations of a predominantly natural appearing landscape. Therefore, they
may be more sensitive to and/or object to changes in the landscape to accommodate skiing
opportunities.

For the purpose of this analysis, the evaluation of the landscape is based on the infrequent or
casual visitor's understanding of the landscape in relationship to the amount of human
modification visible in the natural landscape. Both NFS lands and private lands are analyzed
together using VQOs established in the Forest Plan to evaluate compliance of each alternative,
because views into Solitude are not defined by "seen" land ownership boundaries. The VQO of
adjacent NFS lands is applied to private lands to provide a reference for analyzing the cumulative
effects of proposed changes on private and Forest Service lands. However, the VQOs specified
in the Forest Plan are not required for management of private lands because Salt Lake County is
responsible for developing goals and objectives for the management of scenic quality for private
lands.
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It should be noted that Chapter 3 introduced the reader to the Scenic Management System, which
will replace VMS with acceptance of the new Forest Plan. However, this environmental analysis
ofSolitude's proposal will be completed prior to acceptance of the new Forest Plan and so the
VMS remains the primary analysis tool employed in this document.

Overview of Alternative Impacts
Alternative 1 - No additional development would be permitted on NFS lands. The resort would
continue with current management activities for operating the resort at existing levels.
Development on private land would include: construction of a 5,000 sq. ft. day lodge near Eagle
Express bottom terminal, possible parking additions and RV spaces in the Eagle Express base
area, and a new double chairlift from lower Honeycomb Canyon to lower Eagle Ridge. Other
planned activities on private land include widening of Upper Same Street, Upper Serenity,
Concord, Eagle Ridge, Paradise Lost and North Star; expansion of snowmaking system on
private lands; and expansion of the water storage capacity of Lake Solitude. This alternative
would increase the dominance of ski resort modifications on private lands, especially around the
base facilities.
The proposed village expansion on private land would change the visual character of the base
area. The area would tend toward a more resort/urban level of development, with the multiple
complexes of four-story buildings. These larger buildings would increase the dominance of
development around the base area, and as viewed from high viewpoints such as the Wasatch
Crest Trail. The proposed structures are being designed with a common visual theme using
natural materials and earth-tone colors, which should reduce the visual contrast with the
surrounding landscape.

Alternative 2 - This alternative is Solitude's Proposed Action. This alternative would result in
the greatest alterations to scenic resources. Changes to the base area would include all private
land proposals from Alternative 1 as well as expansion of the Resort Operations Building to
include a helicopter landing pad and a fire station. The Moonbeam Center would be expanded an
additionall0,000-sq. ft. Last Chance Mining Camp would double in size to incorporate the
terminal for the Pulse Gondola and provide other needed skier services. A Trapper's Cabin
would be constructed adjacent to the Children's Pond. A parking lot designed for high
occupancy vehicles such as busses would be constructed next to SR190 and the Moonbeam
access. An additional parking lot would be constructed northwest and across the creek from the
Eagle Express lift and includes a low-profile chairlift that would be constructed to transport
skiers to the Eagle Base lodge. Moonbeam parking lot would be expanded. The road between
Moonbeam and Last Chance Mining Camp would be widened with some alignment changes.
SR 190 would be widened to include acceleration/deceleration-turning lanes. Several lifts would
be upgraded including Apex, Moonbeam IT, and Powderhorn lifts. New lift construction includes
Sol-Bright, Redman and a Pulse Gondola and a Magic Carpet for novice skiers. New trails
include a 120-ft. wide trail from the top of Sunrise, a new section of the Sol-Bright trail, and the
proposed Redman trail. The ski school staging area would be expanded. Trees west of the
Challenger run would be thinned. Night lighting would be permitted in the Easy Street and
Village.Base Area, Redman lift and run, and the Nordic trails at Redman Campground and Silver
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Lake. There would be expansion of the snowmaking system to an additional 250 acres. Six
miles of single-track mountain bike trail is planned. An outdoor skating rink is proposed near
Last Chance Mining Camp along with an Alpine Slide that would be serviced by the Sunrise lift.
Utility services would be expanded to accommodate proposed developments. Additional
drainage, a sedimentation pond, and sewer line would be constructed along the Old County Road.
Recommendations from the Forest Vegetation Management Plan would be implemented, which
includes removal of insect- and disease-infested trees and thinning of the stand in the Challenger
run area.
This alternative would result in both short- and long-term alterations to the scenic quality and
character of the Solitude area. The additional structures and parking at the base area would
increase the developed nature of this area. Other additions such as the ice rink, Pulse Gondola
and Magic Carpet would also contribute to a more developed character. While the presence of
trees would reflect the forest environment, additional buildings and parking would be more
reminiscent of a rural or urban landscape character. The additional lifts and runs, and the
upgrades of existing lifts would increase the visual presence of ski area modifications in this part
of Big Cottonwood Canyon. The greatest impact of new runs, lift lines and other ground
disturbing activities, such as expanding snowmaking, would be in the first five years after
completion of the project. During this time, the erosion netting would provide a strong visual
contrast to the surrounding landscape. After the native grasses and forbs become established,
and the netting has begun to weather and decompose, the runs would appear more like natural
openings. Where trees are removed to form a feathered or scalloped edge, the runs would more
closely resemble natural openings and avalanche chutes that appear in this landscape. The
greatest contrast would occur in the fall and winter (as it does presently). In the fall, the grasses
and forbs in the runs cure to a golden yellow that contrasts with the dark green conifer forest.
During the winter, the snow that settles in these openings contrasts with the conifer forest.
The alpine slide could have a strong visual impact in this landscape, especially when seen in
foreground, and near middleground views. Even if non-reflective materials are used, and a color
is chosen that complements the surrounding landscape, the slide would impose a dominant line
across the slopes. Mountain bike trails and road alterations would also impose lines in the
landscape, but would likely not create as great a contrast as the Alpine Slide and would not be
appreciably different from what currently exists.
Implementation of the Vegetation Management Plan would be anticipated to have little effect on
scenic quality in most areas. There may be the perception of a more open forest to individuals
who are very familiar with the existing landscape. The greatest change would oc~ur where stand
thinning is proposed in the Challenger run area. This would be most visible from Silver Fork
Lodge and to people backcountry skiing in the Silver Fork area. The stand density would be
reduced to approximately half of the current density. This would result in a more open stand.
This would be most evident in the wintertime, when snow on the ground would be more visible
between the trees. Thinning could help feather the edge of the Challenger run, creating a line
that better reflects natural meadow edges.
The fixtures installed for night lighting would have minor impacts when viewed during the
daytime. Fixtures in the Redman Campground and on Easy Street would be visible, and
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depending on placement, utility lines may be visible. Fixtures would be removed from the Silver
Lake loop trail during the summer, but utility lines would be fIxed to the side of the boardwalk
and may be noticeable. The results of a lighting simulation conducted on May 18 (report in the
Project File) indicated that the proposed night lighting would dramatically change the visual
character of the upper canyon. Solitude ceased using night lighting for skiing in 1989.
Alternative 2 proposes lighting for Nordic trails between Silver Lake and Solitude, the Redman
Campground trails, the proposed Redman lift and trail, the Easy Street run, and additional
outdoor lighting around the Base Village area. The ambient lighting would influence most of the
upper canyon area. The greatest impact to residences would be to the homes in the Giles Flat
area, where the light would likely illuminate the yards and windows of these homes. The
ambient light from Brighton's night skiing operation currently impacts homes in the Forest Glen
area along the Guardsman Pass Road. Proposed night lighting, primarily in the Redman
Campground area, would introduce an additional lighting impact. This would have a greater
impact than the Brighton lighting, since most of the residences face south, directly opposite of
the proposed night lighting at Solitude. The character while traveling the highway would also be
changed when the lighting is on. The night lighting from Brighton currently directly impacts
residents in the Brighton Circle. Potential additional lighting impacts from proposed Nordic
lighting at Silver Lake should be minimal due to the low intensity lighting structures compared
with the existing glow from Brighton's high intensity lights. A discussion of the nature of
impacts associated with night lighting has been added to Appendix H.

Alternative 3 - This alternative is 'similar to Alternative 2, except that it includes a modifIed
design of the Moonbeam and mass transit center and the construction of the West End lift. The
Magic Carpet, the Pulse Gondola, Last Chance Mining Camp expansion, and the Alpine Slide
would not be permitted under this alternative. The overall impacts to scenic resources would be
similar to Alternative 2, with the exception of the impacts associated with the eliminated projects
noted above. The unnatural lines created on the slope from the Alpine Slide would not occur in
this alternative, however, the West End Lift would create a new unnatural line on the lower
mountain. Another primary change in this alternative most involves the Giles Flat residents.
Elimination of the Magic Carpet would reduce scenic impacts as seen from their residences. No
night lighting of ski runs or Nordic trails would be permitted in this alternative.
Alternative 4 - This alternative would produce fewer changes to the scenic quality than any of
the action alternatives (2-6), as proposed for NFS lands. The primary changes under Alternative
4 would be a day lodge near the Eagle Express bottom terminal, expansion of the Moonbeam
Center and the use of a bridge or an open bottom culvert for the Moonbeam access road (the road
would not be widened to 44 ft). A number of projects proposed in Alternative 2 would not be
implemented in this alternative. Among the projects not included in this alternative are: the
expansion of the Last Chance Mining Camp, the high occupancy vehicle and West End parking
lots, the Pulse Gondola, the Redman lift and trail, improvement of the Honeycomb Canyon return
trail, the Sol-Bright lift, the New Trail from the Sunrise lift, mountain bike trails, the skating
rink, the Alpine Slide, the thinning proposed by the Vegetation Management Plan, the Magic
Carpet, night lighting, snowmaking expansion on NFS lands and no additional parking on NFS.
This alternative would result in a more developed character for the base facilities as compared to
no action with additional base facility structures being constructed. However, this has the least
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impacts to scenic quality of the action alternatives. The proposed changes to ski slopes would
likely be perceptible only to those individuals who are very familiar with the current views.
Alternative 5 - This alternative would create visual alterations that are very similar to
Alternative 4. A multi-level parking structure would be constructed at the west end of the
Moonbeam parking lot on NFS lands and may be noticeable from SR 190. This would have a
more localized impact to the views of this area than a surface parking area that provides the same
number of parking spaces. The Moonbeam access road reconstruction would include a bridge (or
open arch culvert) instead of a culvert, as in Alternative 4, but the road would be widened to 44
ft. The Magic Carpet is included in this alternative. The new Sol-Bright lift is included in this
alternative. The Vegetation Management Plan would be implemented. A modified night lighting
proposal would permit night lighting only on the Link lift and Easy Street and the Silver Lake
loop Nordic trails. Six new miles of mountain bike trails would not be permitted. The outdoor
skating rink would be constructed.
The night lighting would produce less of an impact than that proposed for Alternative 2. The
effects of lighting would be more localized to the Silver Lake area and the Easy Street area.
However, the Link lift lighting would still provide ambient lighting to Giles Flat residents.
Alternative 6 - This alternative would alter the scenic environment less than Alternatives 2 and 3
but more than Alternatives 4 and 5. It is very similar to Alternative 2 with the following
exceptions. The Magic Carpet is included in this alternative. The New Trail from the Sunrise
lift is included, but would be about 45 feet narrower than in Alternatives 2 and 3. Night lighting
would be permitted only on Redman Campground Nordic trails. There would be an underground
snowmaking reservoir constructed if the additional storage is not approved for Lake Solitude.

Consistency with Visual Quality Objectives
All of the alternatives would meet the VQO of modification designated around the base facilities
and in the Redman Campground. Where runs and other ski area developments dominate the
views, these areas currently do not meet Partial Retention, although this is the VQO specified in
the Forest Plan. The Main Street run area of the resort is least consistent with the objectives for
Partial Retention. The run clearings are very wide, with very linear edges along the leave strip
edges. Runs in these areas dominate foreground views, and the area also is very visible from
middleground views from the Wasatch Crest trail. However, this was the existing condition
prior to Forest Plan implementation (see discussion on in Chapter 3 - Visuals). Areas where runs
and other ski area developments dominate the views are classified as Modification. None of the
alternatives, without active long-term mitigation measures, would move the visual condition
toward the objective of Partial Retention where specified within the permit boundary without
mitigation. Ski area developments would continue to dominate the views within most of the ski
area boundary, with the exception of Honeycomb Canyon and the upper runs as noted in Chapter
3 in all alternatives.
Project design and long-term mitigation could be implemented to help move the scenic quality
toward a condition consistent with Partial Retention. By implementing a vegetation management
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plan, trees could be planted along the leave strips to reduce the width of the wider runs, and
staggered so that they provide a more natural appearing edge. Also, limited removal of other
trees would help to reduce linear patterns created by very straight run edges. This would also
require long-term planning and management to protect the small trees until they mature. Other
mitigation possibilities include planting shrub islands on the runs. These would be covered by
snow in the winter, but would help reduce the contrast between runs and leave strips in the
summer.

Within the existing SUP, buildings and ski area dev~lopments could be designed to complement
the existing valued character. In that case, all action alternatives could meet Moderate to High
Scenic Integrity when analyzed using the Scenery Management System·, when managed for a
landscape character that includes resort developments.
Implementation of any alternative would result in some vis~al change to the area, including
Alternative 1 - No Action. However, Alternative 1 would result in the fewest changes since it is
confmed to private lands. Individuals who are opposed to ski area developments or those who
desire a recreation experience in a predominantly natural appearing landscape may feel that these
changes are not acceptable and/or desirable. In the short-term, the visual quality of the area
would be diminished as trail modifications, lift replacements, and structural changes occur within
the ski area. However, in the long term, the visual quality of the ski slopes would be similar to
current conditions, as revegetation activities are successful and natural regeneration occurs. The
base area would be more developed under all alternatives, but especially under Alternative 2.
This would change the character of the ski area for the foreseeable future.
The following analysis provides more detailed descriptions of the potential effects of the
proposed projects on the landscape and identifies the specific views and key vantage points from
which the alternatives are analyzed (see Figure 3-5). For some site-specific analyses, potential
visual quality effects are analyzed from areas other than the nine established viewpoints.

A.

FACILITIES

Alternative 1 - Development confmed to private lands. No change to NFS lands.
Viewpoints 4, 5, and 6. Under Alternative 1, there would be effects to the overall viewed
landscape because of ongoing facility development on private land. The base area would be
more developed, with a more rural to urban development character. Potential positive effects
may occur if consistent architectural styles are used throughout the Village as these styles
complement the alpine setting, and if pedestrian and vehicular traffic circulation is improved.
The proposed Village development would dominate views from a foreground distance and would
comply with a Modification VQO.
Viewpoints 8 and 9. Middleground and background views from higher elevation vantage
points, such as descending SR 190 from Brighton or from the Wasatch-Crest Trail of the base
area, would appear more developed. The inconsistencies in roof colors do not harmonize with
the greater landscape and draw attention to the base area. A more unified design theme is being
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proposed for new structures associated with the village area. If a consistent color that
complements the surrounding landscape were used for the roofs, this condition would improve
under this alternative. The village developments would better harmonize with the surrounding
area and would comply with a Modification VQO.

Alternative 2 - Views of the proposed facilities in the base area would be affected for those in
the immediate foreground, but all other views would be reduced by the conifer stands
surrounding the proposed development area. Development on private lands and potential effects
to visual resources would be the same as described in Alternative 1. Although more area would
be impacted, because of screening and the range of activities permitted under this type of visual
management classification, Alternative 2 would meet the VQO of Modification, as prescribed for
the base area and facilities development.
Viewpoint 5. Additional base facilities would alter views for the Giles Flat residences. The
expansion of Last Chance Mining Camp, the skating rink and associated lighting, and the Pulse
Gondola people mover would dominate the views when looking southward toward the mountain.
Being less than a Y4 mile, all the views from the Giles Flat area would be considered foreground
views. Since the occupants of these homes are very familiar with the existing view, they may be
very sensitive to changes.
Alternative 3
Viewpoint 5. This alternative would reduce impacts to Giles Flat residences. No changes to the
Last Chance Mining Camp would be permitted and the Pulse Gondola would not be constructed
so there would be less visual impacts as viewed from these residences. However, the
construction of the West End lift and services transferred to the new Eagle Express base lodge
would increase the presence of development in the Eagle Express area. This development would
comply with a VQO ofModification. Other proposed facilities in this alternative would have
impacts similar to those described in Alternative 2.
Alternative 4 - This alternative is similar to Alternative 2 except that the Pulse Gondola and
West End parking lot access lift and some of the space allocated towards these terminals would
not be constructed. No changes to the Last Chance Mining Camp would be permitted.

Viewpoint 5. This alternative would reduce impacts to the Giles Flat residences as compared to
Alternative 2. The Pulse Gondola is not part of this alternative, and there would be no expansion
of the Last Chance Mining Camp. The other proposed facilities in this alternative would have
impacts similar to those described in Alternative 2.
Alternative 5 - This alternative is similar to Alternative 4, except that the proposed expansion of
the Last Chance Mining Camp would also be permitted.
Alternative 6 - Facilities development in this alternative would be the same as under
Alternative 2 except as follows: The Pulse Gondola terminal would be relocated to the south side
of the existing Last Chance Mining Camp; the West End parking lot and access lift would not be
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permitted; and the Moonbeam Center would be redesigned as under Alternative 3, except a
portion of the building would accommodate the redesigned Pulse Gondola.

B.

TRANSPORTATION

Alternative 1 - No changes to NFS lands would occur. Some projects in this alternative could
be located on private lands. Ten RV spaces are proposed for the western end of the Moonbeam
Parking area (in the Eagle Express base area on private land). This would expand the visual
presence of parking in this area. This might be noticeable from Viewpoint 9, but would be a
minor alteration from that distance.
Alternatives 2 through 6 - Transportation projects proposed under Alternatives 2 through 6
would occur in and around the base area of the resort, in areas with current VQO prescriptions of
Retention and Modification. With the expansion of the permit boundary, some areas currently
managed as Retention would require a Forest Plan amendment to change the VQO to
Modification. The overall effect would be a noticeable increase in road widths and additional
roads. With the build-out of the resort, construction of these projects would affect the long-term
visual quality of the area. For those who are less familiar with the existing landscape, the change
would appear minimal and would be consistent with the character of a resort base area. All
transportation projects would meet the VQO of Modification. More detailed descriptions of the
effects of proposed transportation projects on visual quality are provided below.
•

Mass Transportation Center - Analysis from the immediate foreground to foreground and
Viewpoint 9.

Alternative 1 - No change on NFS lands.
Alternatives 2, 3, 4, 5 and 6 - Development of the Mass Transportation Center, incorporated
into or adjacent to the expanded Moonbeam Center, would affect the foreground views from
SR 190. The different alternatives have different configuration proposals, but the overall impact
to scenic resources would be similar and would comply with a VQO ofModification.
Viewpoint 9 - Views from the Wasatch Crest Trail would be middleground to background.
While the additional building structure and asphalt turning and drop off areas would increase in
size, these features would be viewed at such a distance that it would be a minor alteration from
these views.
•

BuslHigh Occupancy Vehicle Parking Lot

Alternative 1,4,5 and 6 -No change on NFS lands.
Alternative 2 and 3 - Development of bus/high occupancy vehicle parking lot adjacent to SR 190
just east ofMoonbeam parking lot would require Forest Plan revision to change from a
Retention VQO to Modification.
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Viewpoint 9 - Views from the Wasatch Crest Trail would be middleground to background. This
feature would increase the amount ofdevelopment seen by a visitor but would be considered part
of the whole landscape by the casual visitor.
Viewpoint 4 - The bus, high occupancy vehicle parking lot would dominate foreground views
and would not meet the current VQO for this area, a Forest Plan amendment changing the VQO
from Retention to Modification, would be required.
•

Moonbeam Parking Lot Reconfiguration and Extension

Alternative 1 - Solitude would expand parking beyond the western end of the Moonbeam lot on
private land, but there would be no change to NFS lands. The casual visitor would not notice the
change in the size of the parking lot, even though the visual effect would be long term. The
project would meet the VQO of Modification, which is prescribed on adjacent NFS lands.
Alternatives 2 and 3 - Primary views into the parking area would be from Solitude's slopes and
other elevated viewpoints (represented by Viewpoint 9). Views from SR 190 would not be
affected because of the trees that screen the parking lot from the highway. The proposed actions
would dominate views but would meet the current VQO guideline of modification.

Viewpoint 9. Views from the Wasatch Crest Trail would be middleground to background.
While the additional parking areas would increase in size, these features would be viewed at such
a distance that it would be a minor alteration from these views.
Alternative 4 - There would be no increase in the Moonbeam parking lot on NFS lands. Parking
could increase on private lands in the Eagle Express base area. These impacts would be similar
to those under Alternative 1, except there would be no tiered parking structure under this
alternative.
Alternative 5 - To reduce the amount of disturbance created by a larger parking lot, a parking
structure is proposed in this alternative. This would reduce the overall area impacted. The
height of the structure would increase the impacts as seen from SR 190 because the structure
would likely be visible because of the necessary size. This structure may be partially screened by
existing trees when viewed from SR 190. The changes to views from the Wasatch Crest Trail
(Viewpoint 9) would likely be less than Alternatives 2 through 4 because of the overall decrease
in the area occupied by parking as seen from above. The Forest Service would require planting
of trees immediately west of the Moonbeam access road and north of the existing Moonbeam
parking lot (north of Big Cottonwood Creek) as mitigation, should this alternative be selected.
•

Mountain Roads

Alternative 1 - No change to NFS lands, except for maintenance requirements.
Alternatives 2, 3 and 6 - Although cut and fill slopes are often required for roa~ widening and
relocation projects, the proposed widening would occur in a relatively flat area where little or no
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cut or fill would be needed. However, tree removal would be required, which would increase the.
developed character of the base facilities. These improvements are located near the base
facilities and are consistent with the management prescription of Modification.

Alternative 4 and 5 - The mountain road would be widened slightly under these alternatives, but
within the existing alignment. Visual impacts would be minor.
•

Highway Acceleration/Deceleration Lanes, Moonbeam Entrance & Stream Crossing

Alternative 1 - No change to NFS lands. The bridge and culvert would be maintained at the
current width over Big Cottonwood Creek.
Alternatives 2 through 6 - Widening SR 190 under Alternatives 2 through 6 would affect the
uphill side of the road on the North side of the resort. Cuts would be evident for the entire
frontage of Solitude (this area is within UDOT's right-of-way and not NFS land). The variations
among alternatives regarding the use of a bridge or open-bottomed arch culverts (Alternatives 4
through 6) vs. regular culverts (Alternatives 2 and 3) would result in little difference as seen
while traveling the roads. However, if a bridge were designed to complement the surrounding
landscape and local architecture, it would be more compatible with the landscape character than
culverts as seen from the resort or by people walking along the stream. Under Alternative 4, the
Moonbeam access road would not be widened. This would reduce visual impacts to levels
similar to existing conditions.
C & D.

SKI LIFTS AND SKI TRAILS, RESPECTIVELY

Alternative 1 - The overall effect of new lift and trail development on private lands would have
minor impacts on the overall current landscape character, although specific viewpoints would be
impacted by development on private lands. The contrast created by existing runs and lift lines in
the Mainstreet area does not meet Partial Retention when viewed from the majority of viewpoints
(see discussion in Chapter 3 - Visual Resources). The following project analysis provides more
specific discussion of effects from identified viewpoints.
•

Sol-Bright Trail- Analysis as seen from Viewpoint 2.

Trail widening and construction would occur on private lands. There would be foreground views
of the upper section of the Sol-Bright trail (9b) from the north facing slope above and around
Twin Lake (Viewpoint 2) during all seasons (see Figure 4-5 Visual Simulation that shows
projected changes from Viewpoint 2).
Proposed cuts of 10 feet to 20 feet for the expansion of the trail track (9b) would affect views
from the Twin Lakes Viewpoint 2. The visual contrast created by a full bench cut of 1,000 feet
in length across the rocky hillside would be readily visible from this viewpoint. AI: 1 cut would
expose a minimum of 45 feet in height from the trail track to the top of the cut. The cut would
create a strong light value along 1,000 feet across the dark open conifer slope in the foreground
view of the mountain. This shape does not repeat any forms or lines in the surrounding natural
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landscape and would not meet the VQO of Partial Retention for adjacent NFS lands.
Revegetation would be difficult because there is little topsoil and the slope is steep. Even in the
long term, it would be difficult to meet the Partial Retention VQO of adjacent NFS lands.
Potential mitigation measures include the use of retaining walls, or increasing cut slope pitch in
areas where rock outcrops are exposed and staining the cut slope to darken the color of the newly
cut rock. Proper use of retaining walls and rock outcrops could reduce the impact of the cut
slope to 15 feet or less.
A new section of trail (9a) would be constructed below the proposed section 9b that would
connect Mill F South Fork Pass and follow on a cross slope to just above Twin Lake Dam.
Minor amounts of vegetation would be removed at the top and bottom of the trail. In order to
avoid an adverse trail incline by the dam, it would be necessary to remove some rock outcrops.
By minimizing vegetation removal and shaping rock outcrops, the construction could repeat and
blend with adjoining stands and outcrops, meeting the VQO of Partial Retention, as prescribed
for adjacent NFS lands.

Alternatives 2, 3 and 6 - Effects on visual quality for the upper section of the Sol-Bright trail
(9b) would be similar to effects described under Alternative I, but would also include an
additional 200 feet of trail on NFS lands, as well as trail section 9c.
The reconstruction of section 9c would be visible from Viewpoint 1. In order to remove a dip
and make the trail skiable, a new trail segment would be cut, creating additional cut and fill
slopes that would be visible. Proposed mitigation measures, including the use of retaining walls
and!or increasing the angle of cut slopes in areas where rock outcrops are exposed, would help
reduce the visual impact of the new trail segment. Retaining walls and!or cut rock slopes could
be colored to blend with the surrounding landscape. Crib-style retaining walls could incorporate
plants to help them to blend into the greater landscape. Through the use of mitigation measures,
reconstruction of trail section 9c on NFS lands could help to move the project toward the
prescribed VQO of Partial Retention.

Alternatives 4 and 5 - In these two alternatives, trail section 9b would not be widened. Instead,
the existing crib walls and cut slopes would be stabilized and rehabilitated. Because of the lack
of topsoil, the existing slope would take a several years to revegetate. Once plants are
established, the road cut would blend into the surrounding landscape. All other potential impacts
to visual resources would be similar to those described in Alternatives 1 and 2.
•

Sol-Bright Lift - Analysis as seen from Viewpoints 1 and 2 (see Figure 4-5, Visual
Simulation of the Sol-Bright lift and trail from Viewpoint 2).

Alternatives 1 and 4 - The Sol-Bright lift would not be permitted. No change to NFS lands
would occur.

Environmental Consequences

4-132

Existing Conditons

Proposed

Photo Simulation:
Sol-Bright
Figure 4-5
Solitude Mountain Resort

Solitude MDP Update
December 200 1

Solitude MDP Update Final EIS

Chapter 4

Alternatives 2, 3, 5 and 6 - The Sol-Bright lift would be constructed through a sparse conifer
and aspen slope on private land and pass through a small section of NFS land to an upper
terminal on private land. With selective cutting, modifications to existing tree cover would be
minimal. Using dark earth-tone colors, the lift towers would be subordinate to the characteristic
landscape. Some reflection from the lift cable could occur for short time periods during the day.
•

Upper Same Street - Analysis as seen from Viewpoints 8 and 9.

All Alternatives - Improvements to Upper Same Street would occur only on private lands in all
alternatives. The Proposed Action would have little impact on down-canyon views of Solitude
from higher elevation views, because the action would remove only about a 40' x 100' strip of
trees along the edge of a mixed conifer/aspen island. The conifer/aspen island would change
slightly in shape, but would still mimic the surrounding vegetative islands in the viewed
landscape. This may increase the views of run clearings in the Last Chance Mining Camp and
Moonbeam Center base area. From Viewpoints 8 and 9 there would be increased evidence of run
clearings, but this would be more notable when considered cumulatively with other run, lift and
the alpine slide developments.

•

Fleet Street & Fluid Drive - Analysis as seen from Viewpoints 7, 8, and 9.

All Alternatives - Ground disturbing activity for Fleet Street and Fluid Drive improvements
would require the removal of 3 to 15 trees and the modification of a ravine to provide an
alternative route for less skilled skiers. The tree removal would mimic surrounding openings and
stands. Until plantings of forbs and grasses are established, the terrain modifications would be
noticeable from some vantage points within Solitude, as well as from higher elevation viewpoints
looking down the canyon such as Viewpoints 7 through 9. In relationship to other activities, the
visual impact would be minimal. From Viewpoints 8 and 9, there would be increased evidence
of run clearings, but it would be more notable when considered cumulatively with other run, lift
and the Alpine Slide developments.
•

New Trail- Analysis as seen from Viewpoints 8 and 9 and selected areas within Mill F
South Fork.

Alternatives 1,4, and 5 - The New Trail would not be permitted on NFS lands, resulting in no
change to existing conditions.
Alternatives 2 and 3 - The opening for this new 120-foot-wide trail would create a linear
clearing in the existing conifer forest. Nevertheless, the change in the higher elevation views
may not be noticeable to the infrequent visitor, because the New Trail would be similar to other
run clearings within the resort. Potential views of the area from hiking and mountain biking
trails within Mill F South Fork would be in the foreground. In the short term, visitors in the
immediate area would notice the effects of run clearing and erosion cloth; in the long term, the
re-establishment of ground cover plants would create visual patterns similar to surrounding ski
runs and would meet the Partial Retention VQO. From Viewpoints 8 and 9, there would be
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increased evidence of run clearings, but it would be more notable when considered cumulatively
with other runs, lift and the Alpine Slide developments.

Alternative 6 - Visual impacts would be similar to Alternatives 2 and 3, except that the average
width of the "new trail" would be reduced from 120 to 75 ft. and impacts would be similarly
reduced.
•

Honeycomb Return Lift and Return Trail - As viewed from the west side of Honeycomb
Canyon on NFS land.

Alternatives 1 and 5 - Any modifications to vegetation for the Honeycomb Return lift
installation would occur on private land. No changes on NFS lands would occur.
These alternatives would not affect the existing visual condition on NFS lands within the pennit
boundary of Solitude. Winter backcountry skiers, primarily in Silver Fork Canyon, would likely
view the Honeycomb Return lift. If the lift towers were painted in earth tones, they would blend
with the conifer forest landscape. Summer users in the area would notice little change, other than
the presence of the lift. Feathering the lift line cut and placement of the lift line in existing
clearings would help minimize the visual impact of the ski lift. From Viewpoints 8 and 9, there
would be increased evidence of lift line clearings, but it would be more notable when considered
cumulatively with other run, lift and the alpine slide developments.

Alternatives 2 and 3 - Visual impacts from constructing the Honeycomb Return lift would be
the same as 1 and 5. In addition, the existing return trail would be improved to allow for vehicle
access to construct the lift. Excavation and fill required to improve the alignment, width, and
grade of the existing Honey Comb Return trail would result in short-term effects in the
immediate foreground on NFS lands. Mitigation measures, such the use of retaining walls,
would be implemented to reduce cut slopes and enhance re-vegetation. This would make the line
created by the existing trail more noticeable, because of the increased surfacing and smoothing
that would need to occur. Also more soil would be exposed for the road, creating greater contrast
when viewed from a distance such as Viewpoint 8 and 9.
Alternative 4 - The Honeycomb Return lift would not be constructed under this alternative.
There would be no change to the existing condition.
Alternative 6 - If the Honeycomb Return Ii!! is not approved by Salt Lake County, Solitude
would be pennitted to modify Honeycomb Return trail to enhance its skiability. Impacts from
these trail modifications would be similar to those under Alternatives 2 and 3, more disturbance
in the form of cut and fill would be apparent in some locations to eliminate uphill areas.
•

Redman Lift and Trail- Analysis as seen from Viewpoints 3 and 7 (see Figure 4-6, Visual
Simulation of the Redman Lift and Trail from Viewpoint 7).
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Alternatives 1 and 4 through 6 - The Redman lift and trail would not be permitted on NFS
lands, resulting in no change to the landscape.
Alternatives 2 and 3 - Views of the Redman lift and trail from Redman Campground
(Viewpoint 3) would be few and mostly hidden by trees within the campground and between the
campground and the proposed project area, except near the campground entrance station. The lift
towers may be seen, but using dark earth-tone colors on the towers would help to make them
blend with the surrounding landscape. Feathering the forested edges of the leave strips would
reduce the visual impact of the project. The Proposed Action would not meet the VQO of
Retention and would require a Forest Plan amendment changing the VQO to Partial Retention
(see Figure 4-6, Visual Simulation from Viewpoint 7).
•

Upgrade Apex - Analysis as seen from Viewpoints 4, 5, 8, and 9.

Alternative 1 - The Apex lift would not be upgraded under Alternative 1, but the top lift terminal
would be lowered approximately 20 ft., with accompanying cut and fill activities on immediately
adjacent trails. All activities would be on private land. This would result in little change to
visual character of the area, and would likely only be noticed by those who were very familiar
with the area.
Alternatives 2 through 6 - The Apex lift would be upgraded to a high-speed detachable quad in
the same alignment under Alternativ( ~ 2 through 6. Changes that would occur include the color
and footprint of the terminal buildings and lift towers. The buildings and lift towers would be
painted in dark earth tones, resulting in little change to the existing condition. The detachable
quad style may be more dominant when viewed as immediate foreground from within the ski
area. In Alternatives 3 and 6, installation of a top drive lift would be required to reduce noise in
the Last Chance Mining Camp area. Top drive terminals are larger and more massive to
accommodate the necessary motors. Since the top drive is on a prominent ridge with few trees, it
will likely be more noticeable when viewed from foreground and middleground.
•

Moonbeam II Lift Realignment - Analysis as seen from Viewpoints 5 through 9.

Alternative 1 - Installation of the approved high-speed detachable quad along the existing
alignment represents minimal change to scenic resources from the existing condition.
Alternatives 2 through 6 - Proposed realignment of the Moonbeam IT lift under Alternatives 2
through 6 represents a minor effect to the overall character of the views of the resort.
Realignment would require removal of a number of trees through several leave strips. However,
the clearings are already dominant in this area, and the additional removal is likely to only be
noticeable to people who are very·familiar with the existing views. Under Alternative 5, the top
terminal location would be lower to reduce.impact to the tall forb community in this area.
However, visual impacts would be essentially the same as for Alternatives 2, 3,4, and 6.
•

Powderhorn Lift Upgrade - Analysis as seen from Viewpoints 4,5, 8, and 9.
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Alternative 1 - The Powderhorn lift would not be upgraded under Alternative 1, resulting in no
change to NFS lands.
Alternatives 2 through 6 - The Powderhorn lift would be upgraded to a high-speed detachable
quad in the same alignment under Alternatives 2 through 6. Changes that would occur include
the color and footprint of the terminal buildings and lift towers. The buildings and lift towers
would be painted in dark earth tones, resulting in little change to the existing condition. The
detachable quad style may be more dominant when viewed as immediate foreground from within
the ski area. There would also be regrading and minimal expansion of the top terminal area and
tree removal/widening of surrounding trails (Diamond Lane, Eagle Ridge, Paradise and
Concord). Since the clearings for the existing trails are already dominant in this area, the
additional disturbance and tree removal is likely to only be noticeable to people who are very
familiar with the existing views.
•

Pulse Gondola - Analysis as seen from Viewpoints 4, 5, 6, 7, 8, and 9.

Alternatives 1, 4 and 5 - The Pulse Gondola lift would not be installed under Alternatives 1 and
5, resulting in no change to NFS lands.
Alternatives 2 and 3 - A Pulse Gondola would be installed from Last Chance Mining Camp
through the Moonbeam Center to Eagle Express Day Lodge. This gondola would add to the
visual presence of development in the base area. In Alternative 3, the terminals would be
redesigned, primarily to reduce visual impacts to Giles Flat residents. The lift and terminal at the
Last Chance Mining Camp would be moved uphill, away from Giles Flat residents, reducing the
visual impact to these homes.
Alternative 5 - As an alternative to the Pulse Gondola, a "West End" lift would be installed from
the Eagle Express base area to near the Roundhouse Restaurant. This would increase the
presence of ski area developments in this area.
•

Magic Carpet - Analysis as seen from Viewpoints 4, 5, 6, 7, 8, and 9.

Alternatives 1, 3 and 4 - The Magic Carpet would not be installed under Alternative 1, resulting
in no change to NFS lands.
Alternatives 2, 5 and 6 - The Magic Carpet would be installed adjacent to Last Chance Mining
Camp. This project would add to the visual presence of development in the base area, especially
from Viewpoint 5 the Giles Flat area.
•

Upper Dollie, Wanderer Bowl, North Star, Powder Horn Area and Upper SerenityAnalysis as seen from Viewpoints 8 and 9.

All Alternatives - These projects are all located on private lands and would proceed with
approval from Salt Lake County. These trails are proposed for selective widening and
realignment. The subsequent visual quality would be similar to other run clearings within the
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resort. In the short term, visitors in the immediate area would notice the effects of run clearing
and erosion cloth; in the long term, the re-establishment of ground cover plants would create
visual patterns similar to surrounding ski runs. From Viewpoints 8 and 9, there would be
increased evidence of run clearings, but it would be more notable when considered cumulatively
with other run, lift and the alpine slide developments.

•

Ski School Staging Area - Analysis as seen from Viewpoints 6, 8, and 9.

Alternative 1 - No change to NFS lands.
Alternatives 2 through 6 - Some trees would be removed and the area smoothed to incorporate
a ski school staging. This would increase the presence of ski-related developments in this area.
•

Lower Easy StreetILower Link Terminal Expansion - Analysis as seen from Viewpoint 6.

Alternatives 1,4 and 5 - No change to NFS lands.
Alternatives 2, 3 and 6 - Approximately 'l4 acre of trees would be removed in this area. This
would reduce visual screening around the lift and lower Easy Street area and make it somewhat
more visually prominent.
•

Night Lighting - Analysis as seen from Viewpoints 4 through 9 and local private residences.

Alternatives 1, 3 and 4 - Night lighting would not be permitted on NFS lands, resulting in no
change to existing conditions.
Alternative 2 - The potential effects of night lighting expansion would apply only to the ski
season. Lights would be placed at the edge of conifer and aspen stands. Potential views affected
would be those of the local residents on adjacent lands and from within the viewing area of the
resort. This change could dominate the night landscape and may change the experience of
visiting the area for some people.
The ftxtures installed for night lighting would have minor impacts when viewed during the
daytime, but only during the ski season - ftxtures would be removed at other times of the year.
Fixtures would be visible, and depending on placement, utility lines may also be visible. The
results of a lighting simulation conducted on May 18 (report in the Project File) indicated that the
proposed night lighting would dramatically change the nighttime visual character of the upper
canyon. Solitude ceased using night lighting for skiing in 1989. Since Solitude currently does
not have night lighting on its ski slopes, illumination of the area could represent a major change.
The proposal includes lighting for Nordic trails between Silver Lake and Solitude, the Redman
Campground trails, and lighting the Easy Street run and additional outdoor lighting around the
Base Village area. The ambient lighting would influence most of the upper canyon area. The
greatest impacts to residences would be to the homes in the Giles Flat area, where the light would
likely illuminate the yards and windows of these homes. Homes in the Forest Glen area along
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the Guardsman Pass Road would also have views of the night-lit areas, where a white glow
would be reflected off the snow.

The impact of night lighting on visual character of the night sky is not covered in the Visual
Management System. Therefore, for the purpose of this analysis, the effects are based on change
from existing conditions (lighting of existing structures) compared with what is being proposed
in the different alternatives. The compliance with VQOs is not used for the analysis of night
lighting, except for the structures and fixtures being proposed.

I

Alternative 5 - Night lighting would be confmed to the Link lift and Easy Street and the Solitude
Nordic Center loop around Silver Lake. The impacts would be the same as those described under
Alternative 2 for these areas. When viewed from Guardsman Pass and the Forest Glen homes
area (Viewpoint 8), there would be somewhat less impact because of the reduced areas to be lit.
Alternative 6 - Night lighting would be confmed to the Redman Campground Nordic trails. The
impacts would be the same as those described under Alternative 2 for this area. When viewed
from Guardsman Pass and the Forest Glen homes area (Viewpoint 8), there would be less impact
because of the reduced areas to be lit. This alternative would not affect the residences at Giles
Flat, since that 'area would not be lit.
E.
•

SNOWMAKING
Expanding System and Burying Lines

Alternative 1 - There would be no change to NFS lands. Development could occur on private
land. Where trenching occurs, light green or gold bands would be evident from the erosion cloth
and reclamation planting activities. The color of the trenches would be evident until ground
cover is established. This impact would vary, depending on the extent of the growing season and
the soil conditions. The ground cover should be sufficiently established within two years so that
disturbance is not noticeable to the casual observer. On slopes greater than 50%, re-vegetation
would be slower and would impact the view for a longer period. Once native vegetation is reestablished, the color contrast of the new growth would diminish and the snowmaking lines
would blend with the greater resort appearance (see Figure 4-7, snowmaking visual simulation).
Existing snowmaking lines on NFS lands would remain above ground and would continue to
detract somewhat from the visual character of the ski slopes when visited in the summer and
viewed from immediate foreground to foreground distances.
Alternatives 2 and 3 - The effects to visual resources would be the similar to Alternative 1,
except that snowmaking would extend onto NFS lands. Existing snowmaking lines on NFS
lands would be buried. As a result, Alternative 2 represents an improvement to the visual
character of the ski slopes over the long term, once ground cover is established over the trenched
areas. The weir and intake in Big Cottonwood Creek would not be visible, except to those
immediately adjacent to the site. This would increase the perception of development in that area.
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Alternatives 4 and 5 - Effects to visual resources would be the similar to Alternative 2, except
that snowmaking would not be extended on NFS lands. As in Alternative 2, existing
aboveground pipelines on NFS lands would be buried. However, no weir and water withdrawal
from Big Cottonwood Creek would be allowed. Alternatives 4 and 5 represent reduced shortterm impacts to visual quality, as compared to Alternative 2.
Alternative 6 - This alternative would be the similar to Alternative 2, but also includes the
construction of an underground reservoir tank near Roundhouse if additional water storage in
Lake Solitude is not approved by Salt Lake County. This would create a disturbed area following
construction that would contrast with the surrounding landscape until grasses and forbs are
reestablished. Over the long term, reservoir apparatus (i.e., small vent pipes and control boxes)
would be visible in the foreground.
•

Lake Solitude Reclamation

Alternatives 1, 2, 3 and 5 - There would be no change to NFS lands. The project is on private
land. Some change would occur in the immediate foreground, depending on damming,
disturbance around the lakeshore and how the lake capacity is expanded. Because of the trees
surrounding the lake, this area is not visible from most viewpoint locations.
Alternatives 4 and 6 - It is assumed that Lake Solitude would not be expanded under
Alternatives 4 and 6. Therefore, no change to the existing landscape would occur. Under
Alternative 6, a below-ground reservoir would be constructed near the Roundhouse restaurant on
a previously disturbed area. Short-term construction effects would be noticeable from the Round
House area (see discussion in Alternative 6 under snowmaking).
SUMMER RECREATION
•

Bike Trails - Analysis as seen from Viewpoints 8 and 9.

Alternatives 1 and 4 - There would be no change to the existing NFS lands.
Alternatives 2, 3, 5 and 6 - Trails would be expanded onto NFS lands under these alternatives.
The single-track trail would follow the contour of the landscape and would be screened when
passing through forested areas. The casual visitor may see the trails. These trails would increase
the perception of development when viewed in context with the other resort developments,
especially when part of foreground views.
•

Alpine Slide - Analysis as seen from Viewpomts 8 and 9.

Alternatives 1 and 3 through 6 - There would be no change on NFS lands.
Alternative 2 - The Alpine Slide could have a strong visual impact in this landscape, especially
when seen in foreground and near middleground views. This proposal would not meet the
Partial Retention VQO. Even if non-reflective materials are used, and a color is chosen that
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complements the surrounding landscape, the slide will impose a dominant line across the slope.
Where the slide passes through forested leave strips, it would be screened from Viewpoints such
as 8 and 9.

•

Outdoor Skating Rink - Analysis as seen from Viewpoints 5, 8 and 9.

Alternatives 1,4 and 6 - No change on NFS lands.
Alternatives 2, 3 and 5 - A skating rink is proposed adjacent to the Last Chance Mining Camp,
located in the existing ball field area. This rink would be located uphill from the Giles Flat
residences, so the actual rink would not be visible except where homes have a second story.
From the ground floors of these residences, any wall, or other vertical elements such as lighting
may be visible. Also, the people using the rink would be visible. This would add to the
perception of development, and dominate the view toward the mountain. The rink would be
visible in the background when viewed from some locations on the Wasatch Crest Trail. It
would increase the developed character of the base area when viewed from this distance.
•

Utility Lines, Satellite and Communication Base Station

Alternative 1 - There would be no change to NFS lands.
Alternatives 2 through 6 - These projects are all located in the base area. The Satellite and
Communication Base Station would be adjacent to the vehicle maintenance building and the
utility distribution center would be located next to the proposed Resort Operations Building.
Utility lines on NFS lands would be buried. Where trenching occurs, light green or gold bands
would be evident until vegetation is re-established. There would be service boxes, and satellite
and communication towers visible in these areas. These are areas that are already highly
developed, so it would not be out of character with these areas. Alternatives 4, 5 and 6 include
relocating the section of Utah Power line that crosses Big Cottonwood Creek to existing
roadways to avoid potential impacts to riparian areas. This would probably result in fewer visual
impacts.
CUMULATIVE EFFECTS
Cumulative Effects Area
The cumulative effects area is upper Big Cottonwood Canyon, from the ridgelines around the
upper canyon, to the Spruces Campground area. This is the area where the visual character of
the canyon changes from a steep, narrow, V-shaped canyon to a glacial bowl. More
developments are evident, and this is the area with the highest recreational use.
During the public scoping process, issues were identified that could have a cumulative effect on
scenic resources and quality.
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The cumulative effects of ski resort expansion in the Solitude area are represented in a broader
concern for the visual consequences associated with continued ski resort development in Big
Cottonwood Canyon and along the Wasatch Front. Expansion of mountain and base facilities at
Solitude, combined with proposed development at Brighton, add to the cumulative effect of
visual change in Big Cottonwood Canyon. SR 190 has a Concern level of 1, or High, which puts
emphasis upon maintaining the visual quality of those areas seen while traveling this road.
Modifications at Solitude would continue to add to the perception of Big Cottonwood Canyon as
an area where recreation developments are common and have altered the natural character of the
canyon. Expansion and change at Brighton would also add to the cumulative effect of change.
The cumulative visual impact would come from the canyon experience as one travels the canyon
and from distant views of the canyon when both developments can be perceived at the same time.
With the addition of land use changes proposed for the future, the character of the canyon has the
potential of changing to a more developed rural or urban look. Where resort and homes begin to
have a dominant presence, then some people have less-than-quality experiences if they desire
viewing a mostly natural scenic landscape when traveling SR 190.

4.4.2

Transportation

•

What would be the effect on traffic flow, congestion and public safety in BeC during
the winter months?

•

What would be the effect on summer traffic patterns in BCC?

•

What would be the effect on traffic patterns near the mouth of BCC?

•

What would be the effect of transferring existing parking from private land to NFS
lands?

•

What would be the effect on overall parking capacity at Solitude?

4.4.2.1

Introduction

This chapter describes the potential environmental consequences related to transportation for the
issues presented above and in Chapter 1 for each of the alternatives presented in Chapter 2. This
chapter is organized according to typical traffic analysis procedures, with a summary of impacts
at the conclusion. The information related to each issue is contained within the explanation of
the transportation assessment.

4.4.2.1.1

Transportation Cumulative Effects Considerations

The effects directly attributable to the actions proposed and disclosed by Solitude have been
broken down into more simple traffic and skier projections. However, the implications
surrounding potential cumulative effects are more complicated. While Big Cottonwood Canyon
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appears fairly remote, there are a number of potential development changes that have, are and
will occur along Utah's Wasatch Front and the Salt Lake Valley. While each of these
developments has or would be incremental in its individual effect to the environment, the
consideration of Solitude's proposed MDP Update is within the context of the surrounding
environment.
Some of the key projects include:
•
•
•

Incremental residential development on previously-approved lots in Big Cottonwood
Canyon;
Approved MDP Updates for Alta, Snowbird, and Brighton Ski areas;
Potential development plans which suggest that Guardsman Pass will be more heavily
utilized during summer months and potentially improved and maintained for winter use.

When these projects and proposals are considered related to their proximity to Solitude and their
potential use of BCC as a transportation corridor, this EIS must at least make reference to them
and recognize this context in which the proposed actions and its alternatives are considered.

4.4.2.2

Future Traffic and Parking Analysis

Future general traffic impacts were determined by projecting historical growth trends and
comparing those projections with future annual traffic volumes projected by the Wasatch Front
Regional Council (WFRC). This data provided the basis for the No Action Alternative. Skiervisit data was provided by the Utah Governor's Office of Planning and Budget (GOPB) for
projected annual skier visits in future years. The difference between the No Action and the
Proposed Action's projected annual traffic volumes is based on the projected changes in annual
skier visits resulting from implementation of the alternatives considered.
In order to project growth trends on a representative day of the ski season, each of the
alternatives is evaluated against a baseline condition or a design day. The 11 th highest traffic day
is typically used as the design day. For the purposes of this EIS, February 1, 1997, the traffic
survey day for the 1996/97 season, is used as the baseline design day. This particular survey day
was in the 93rd percentile of combined Canyon skiers. The projected effects on future design
day traffic, transit, and parking of each of the alternatives are compared to the 1997 design day.
Projected traffic conditions are for a future design day, which mayor may not be February 1st of
each year, but should be representative of the 11 th highest day skier traffic level for that year.
Updated counts were made in the Year 2001 , but February 1st, 1997 continued to be a higher
(more conservative) day for the analysis period.
On the February 1, 1997 traffic survey, there were 7,779 two-way traffic counts in BCC, with
1,331 occurring during the PM peak hour, which represents 17% of the day's total traffic. The
AM peak recorded 837 vehicles representing 11 % of the daily traffic. These peak times are
distinctive peaks for the day, as the traffic volume for hours adjacent to the peak hours are only a
fraction of the peak hours. The second highest AM traffic hour is only 770/0 of the AM peak, and
the second highest PM traffic hour is only 57% of the PM peak. Table 4-40 shows the projected
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daily AM and PM peak traffic for the No Action Alternative in the projection year 2011, based
on a 1.8% design day growth from the year 2000 and using 1997 measured traffic volumes to
create a conservative base. The PM peak is the critical time, as this has been shown to have
higher traffic volumes than the AM peak, and afternoon departing skiers create the conflicting
turning movements from the ski areas.

Table 4-40
Design Day SR 190 Traffic
2000 E XIS
. ti ngan d 2011 P rOJec
. t e d ~or Alternative 1 - N 0 A cti on
Time
AM Peak

PM Peak
Daily Traffic

2000

2011 No Action

Change in Volume

837

1,018

181

1,331
7,779

1,619
9,465

288
1,686

Another important consideration in traffic volume projections is roadway capacity. The roadway
capacity of SR 190 is estimated at 1,403 two-way vehicles per hour (see Chapter 3 Transportation). The PM peak hour demand for the 2011 No Action Alternative of 1,619
vehicles per hour cannot be supported by the existing roadway. Therefore, the PM peak traffic
can grow to the roadway capacity (1,403), with the remaining projected vehicles traveling during
adjacent PM hours. In Chapter 3, each Level of Service (LOS) rating A through F is described,
and the traffic volume level for each rating. It also shows that during the 1997 design day PM
peak hour, the road already operates at a LOS F. The other evaluations for SR 190 using the
LOS rating are not relevant to congestion because the addition of traffic volume above the 1997
design day PM peak will simply result in the same LOS F, but with longer periods of congestion
and increasing delays.
The annual projected traffic volumes for each year are translated into design day projected traffic
volumes for that year to enable comparison among the alternatives. The methodology for
translating annual visits into design day visits relies on five years of historic growth information,
which shows when, during the ski season, the skier visitation and daily traffic volumes have been
growing.
Using information obtained from the traffic survey, the increased skier visitation projected as a
result of each alternative is also distributed among the various modes of travel available, which
includes daily commutes in private vehicles and public transit, and overnight stays at in-canyon
accommodations. From modes of travel, traffic volumes are calculated for the traffic design day
and for the peak hour on the design day. In this manner, the expected design day volumes of
peak hour traffic can be estimated for each resort and the Canyon for each of the alternatives.
With the increase of skiers in the future, the existing congested state will continue to degrade,
most likely in the form of more days that are congested rather than significant increases to the
already congested periods. The future projected annual skier visits must be translated into the
design day contribution. This is accomplished by assigning skier visits on the design day, based
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Qn the histQric grQwth rate Qf skiers Qn the design day and nQt simply the average Qf the. prQjecte~
increase.
The CQncern is the increase in cQngestiQn and whether sufficient parking and transit capacity are
available under the PrQPQsed ActiQn. Based Qn the prQjected increase in cQngestiQn, apprQpriate
mitigatiQn is necessary to. reduce transPQrtatiQn related impacts. The limitatiQn Qf transit is nQt
simply related to. transit capacity but available parking at the park-and-ride IQcatiQns. It is likely
that withQut expanded transit parking to. SUPPQrt the service, capturing the transit ridership may
be insufficient to. maintain the existing mQdal split. This CQuid then lead to. a higher PQrtiQn Qf
the future skiers utilizing a private vehicle.

4.4.2.3

Alternative 1 - No-Action Alternative

The No. ActiQn Alternative prQjects traffic cQnditiQns withQut cQnstructiQn Qf prQPQsed prQjects
Qn NFS lands. This alternative is used as a baseline to. CQmpare the Qther alternatives.

4.4.2.3.1

Alternative 1 - Winter Season Traffic

Under the GOPB "No Action" model skier visits are projected to rise from 203,000 to
approximately 221,000 skier visits by 2010, representing an increase of8.5% in this time period.
This rate represents 18,000 additional annual visitors to Solitude over the next nine years and an
increase in the CCC of 390 skiers over the current condition. The No Action Alternative
represents the lowest increase in visitation and associated vehicle numbers.
The GOPB revised its skier projections to be based on the last 10 years (1992 through 2001),
and projected skier visits to the year 2010. The "base year" incorporates the current 203,000
skier visits. A detailed description of the revisions and rationale for the revised GOPB ski
projections is available in Appendix B and in the FEIS, Volume II
It shQuld be realized that the grQwth Qf the No. ActiQn Alternative, WQuid invQlve Qnly minQr
changes to. existing SQlitude ski, transPQrtatiQn Qr parking facilities, SQme Qf which have already
been apprQved Qr CQuid be apprQved Qutside the EIS prQcess as they CQuid occur Qn private lands.

The change in emplQyees frQm the year 2000 is estimated at fQrty full time seasQnal emplQyees.
The increase in emplQyees Qver the year 2000 emplQyee base is estimated at:
•
•

35 full-time year-rQund emplQyees
5 full-time seasQnal emplQyees

It is assumed that Qn the traffic design day, all new full-time year-rQund and seasQnal emplQyees
are wQrking and V2 Qfthe part-time seasQnal and year-rQund part time emplQyees are wQrking.
FQr the future design day, this translates into. 38 new emplQyees. Based Qn a mQdal split Qf 56%
transit, this WQuid add 22 emplQyees QntQ transit and 9 new vehicles QntQ the rQad.
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The skier visit increase results in an annual average 1.07% skier growth rate compounded
annually for the ten seasons. As indicated by the traffic analysis, the traffic design day grows at
only 900/0 of that of the winter season growth rate. Therefore, a rate of 0.960/0 is applied to the
traffic design day skier visits of2,658 for the 10 years between the traffic design year and the
future analysis year.
2011 skiers = 2000 skiers * (1 + skier growth rate) /\ years to future condition
2011 skiers = 2,658

* (1 + 0.0096) /\ 10 =

2,925 skiers on Traffic Design Day in 2011

The No Action Alternative is estimated to have 267 additional skiers on the traffic design day in
the year 2011. This represents a 10% increase over the 2000 skier level.
The traffic survey modal split is applied to determine how many of the new skiers would be
staying at Solitude accommodations, how many would use transit and how many would be
private vehicles.
•
•
•

9% of the skiers travel to Solitude utilizing transit
31 % stay at accommodations. (This is an assumed future projection based on
findings that accommodation occupancy will average 85% for the 464 new units).
60% travel by car to Solitude, with an average occupancy of 2.5 people per vehicle

Applying these proportions to the 267 new skiers produces:
•
•
•

24 new transit passengers
83 new hotel/condo guests
160 new private vehicle passengers

This creates an additional 64 private vehicles, which are assumed to be distributed to the
different parking areas. It is assumed that these new vehicles will depart in the PM peak period
over a three-hour interval, which was observed during the traffic survey as being the departure
period of most congestion. This translates into an additional 21 vehicles exiting during the PM
peak period.
The roadway capacity of SR 190 is estimated at 1,403 two-way vehicles per hour (Winter
Directional Distribution). The PM peak hour demand for the 2011 No Action Alternative of
1,619 vehicles per hour cannot be supported by the existing roadway. Therefore, the PM peak
traffic can grow to the roadway capacity (1 ,403), with the remaining projected vehicles traveling
during adjacent PM hours. During the 1997 design day PM peak hour, the road already operates
at a LOS F. The other evaluations for SR 190 using the LOS rating are not relevant to congestion
because the addition of traffic volume above the 1997 design day PM peak would simply result
in the same LOS F, but with longer periods of congestion and increasing delays.
What this means is that, because the road is already almost full during the peak hour, more traffic
cannot be assigned to that travel hour. Instead, additional traffic must be assigned to the hours
Environmental Consequences

4-148

Chapter 4

Solitude MDP Update Final EIS

before and after the peak when excess road capacity is available. The congestion does not get
worse during the peak, but extends in duration, taking longer for the SR 190 traffic to subside.
Because of these circumstances, the additional length of the congestion period caused by
additional traffic (measured as additional minutes of congestion) is used as a measure of the
impact of additional traffic on SR 190.
•

Based on a 2.5 second headway between vehicles, the 64 additional vehicles are
estimated to produce an increased congestion period of 160 seconds (2. 67 minutes)
over the current traffic design day.

Transit Service
Transit service is provided by Utah Transit Authority. Routes 91, 92 and 93 provide transit
service up Big Cottonwood Canyon. During the day, there are 6 roundtrips on Route 91, 17
uphill and 20 downhill trips on Route 92, and 8 roundtrips on Route 93 for a total of 65 trips.
Many of the trips are arranged around the peak hour and therefore, the capacity is based on
number of riders that can be accommodated during the peak time. The capacity of the UTA bus
is estimated at 50 passengers comfortably however, up to 65 passengers have been observed on
the ski blisses. During the PM peak three hour period, there are 17 downhill bus trips indicating
a capacity of 850 skiers. During the traffic survey, 976 total passengers rode the UTA for the day
in Big Cottonwood Canyon. This includes both Brighton and Solitude riders. This represents
488 uphill and 488 downhill passengers. Even if it is assumed that all 488 passengers are in the
PM peak three hour period, then there is available capacity for 362 more transit riders. Clearly,
these passengers are not evenly distributed throughout the peak but there is a peak transit time
from 3:30 to 5:30 PM where an estimated 80% of the transit riders prefer to travel. During this
time there are 15 downhill busses and an estimated capacity of 750 passengers. The 800/0 of the
488 downhill transit riders is 390 riders indicating that 520/0 of the transit capacity is utilized.
This indicates that accommodations for 360 riders are available on the traffic design day.
4.4.2.3.2

Alternative 1 - Summer Season Traffic

The summer season traffic peaks much less intensely than the winter season traffic. Nonetheless,
it is important to project the impacts that will occur with traffic growth related to growth in BCC.
Assuming 50-70% occupancy of the guest accommodations (hotel and condominium) and an
average of2.5 guests per unit, it is expected that Alternative 1 would add up to 340 to 480
additional people per day to the project area throughout the summer months, as compared to
existing conditions.
The design traffic day for 1999 was on August 1st. The daily traffic volume was 8,137 trips, with
705 trips during the 4:00 PM to 5:00 PM peak hour. This yielded a LOS ofE, although the
volume of the road only utilized 42% of the capacity (VIC = 0.42). Assuming that the 480
additional people all traveled during the same hour with a vehicle occupancy factor of2.5, 192
additional vehicles would be added to the roadway and the LOS would equal E with the vie
ratio at 0.54.
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Village Guests, Parking and Access

As part of the No Action Alternative, there would be a number of new accommodations in the
canyon that would contribute to traffic. While this traffic could have a small impact, it has not
been included in this analysis for several reasons. First, it was assumed that most of the
overnight visitors would ski at Solitude or Brighton and that they would be traveling to their
accommodations during off-peak hours. Most of these visitors arrive by airline and it would be
unlikely that many visitors would be traveling up-canyon during the AM peak hours as few
airplanes arrive that early. The next issue is even if overnight visitors decide to stay at the BCC
accommodations and then ski at other Wasatch Front ski resorts, they would be traveling in an
off-peak direction to the critical traffic flows that are analyzed in this report. Therefore, based on
the reasons shown above, village guests will have very little impact to canyon traffic.
The village access is also an issue to be discussed. As peak hour trips from this access will be
significantly reduced from the pre-village area development, this access is projected to have little
traffic. This volume, approximately 50 down canyon trips at peak hour, can easily be
accommodated by the access, especially since the access has been adjusted to meet SR 190 in a
perpendicular manner which will greatly improve the safety and convenience of this access. The
traffic volumes are low enough (less than one left turn per minute) that an analysis is not
necessary. Nevertheless, the Village Access was included within a traffic simulation that was
prepared to analyze the impacts of the other access points (Bus/High Occupancy, Moonbeam Lot
and West End Lot). This simulation showed that the Village Access would not have traffic
problems.

4.4.2.3.4

RV Hookups

The No Action Alternative would allow for 10 RV spaces at western end of Moonbeam lot with
electrical, water and sanitation services (pending SL County approval). It is not expected that
this project would significantly impact traffic because it is unlikely that any RV that was not
currently at the resort would travel into the parking lots during peak hours. This, combined with
the small number of hookups, makes this alternative to small to be significant to the analysis.

4.4.2.4

Alternative 2 - Proposed Action

The Proposed Action includes a number of development projects that are projected to increase
visitation to the area.

4.4.2.4.1

Alternative 2 - Winter Season Traffic

The addition of expanded skier service facilities, snowmaking, and lift and mountain capacity,
combined with increased parking capacity and improvements to base area and mountain
circulation patterns, both on private and NFS land, would likely attract and comfortably
accommodate higher visitation levels, as compared to Alternative 1. Under Alternative 2, the
Proposed Action, Solitude's skier visits are projected to increase 21.7%, from 203,000 to
247,000 (44,000 additional skiers) skiers per year by the year 2010. On a relative basis,
Alternative 2 would be projected to attract more visitors than other alternatives.
Environmental Consequences

4-150

Chapter 4

Solitude MDP Update Final EIS

The Proposed Action includes a number of improvements to existing facilities. While all of the
improvements are too numerous to mention in this section, key improvements, especially those
related to traffic increases will be summarized for each alternative.
Other alternative issues that are not directly related to skier or summer recreation growth include
improvements to utilities and administrative facilities. While the traffic study will discuss the
differences between alternatives, it should be noted that all of the traffic estimates are based on
skier growth that has been projected by the Utah Governor's Office of Planning and Budget.
This results in an annual average 2.480/0 skier growth compounded annually for the ten seasons.
As indicated by the traffic analysis, the traffic design day grows at only 900/0 of the winter season
growth rate. Therefore, a rate of 2.23% is applied to the traffic design day skier visits of 2,658
for the 10 years between the traffic design year and the future analysis year.
2011 skiers = 2000 skiers * (1 + skier growth rate) /\ years to future condition
2011 skiers = 2,658 * (1 + 0.0223) /\ 10 = 3314 skiers on Traffic Design Day in 2011
The increase in employees over the year 2000 employee base is estimated at:
•
•

37 full-time year-round employees
50 full-time and 2 part-time seasonal employees

It is assumed that on the traffic design day, all new full-time year-round and seasonal employees
are working and 12 of the part-time seasonal and year-round part time employees are working.
For the future design day, this translates into 88 new employees (48 employees more than
Alternative 1).

The Proposed Action Alternative is estimated to have 657 additional skiers on the traffic design
day in the year 2011 above base year (2000) conditions (389 more skiers than Alternative 1).
The traffic survey modal split is applied to determine how many of the new skiers will be staying
at Solitude accommodations, how many will use transit and how many will be private vehicles.
•
•
•

90/0 of the skiers travel to Solitude utilizing transit
31 % stay at accommodations
600/0 travel by car to Solitude, with an average occupancy of2.5 people per vehicle

Applying these proportions to the 657 new skiers produces:
•
•
•
•

59 new transit passengers
204 new hotel/condo guests
394 new private vehicle passengers
With an average of 2.5 passengers per vehicle, an estimated 158 additional skier
vehicles will travel to Solitude on the traffic design day in Alternative 2.
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The employee modal split is applied to the estimated 88 new employees in Alternative 2:
•
•

560/0 of the skiers travel to Solitude utilizing transit
44% travel by car to Solitude, with an average occupancy of2.0 people per vehicle

Applying these proportions to the 88 new employees produces:
•
•
•

49 new transit passengers
39 new private vehicle passengers
If it is conservatively assumed the employees leave during peak hour traffic, with an
average 2.0 passengers per vehicle, an estimated 19 additional employee vehicles will
travel to Solitude on the traffic design day Alternative 2.

These 177 (158 + 19) additional vehicles are assumed to be distributed to the different parking
areas. It is assumed that these new vehicles will depart in the PM peak period over a three-hour
interval, which was observed during the traffic survey as being the departure period of most
congestion. This translates into an additional 59 vehicles exiting during the PM peak period.
Based on a 2.5 second headway between vehicles, the 177 additional vehicles are estimated to
produce an increased congestion period of 443 seconds (7.38 minutes) over the existing traffic
design day (4.71 minutes greater than in Alternative 1).

In addition to Alternative 2, there are four other action alternatives. The No Action and
Proposed Action Alternatives (Alternatives 1 and 2) are discussed in detail within Chapter 4
because they represent the range of the potential impact and are based on skier visit projections
prepared by the GOPB. The other four alternatives (3-6) do not utilize skier projections and
describe the potential transportation effects in a qualitative nature relative to Alternatives 1 and
2. Detailed analyses for each alternative are available in the Transportation Technical Report,
incorporated as part of the project file.
4.4.2.4.2

Proposed Action Alternative - Summer Season Traffic

In Alternative 2, increased summer visitation would be expected due to the alpine slide, outdoor
skating rink and mountain biking. Overall, the new facilities represent a significant addition to
the summer recreation supply at Solitude and in BBC, serving area residents and Village guests
of all ages and physical abilities. It is expected that roughly 50% of the recreation users would be
people who currently recreate in BBC during the summer. In this regard, the facilities would
serve to absorb some of the recreation demand in the canyon and may have a modest effect of
reducing user densities in other dispersed areas. At the same time, it is expected that about 50%
of the users would be new demand to the canyon (i.e., people who currently do not use the
canyon during the summer). This second group of visitors would be attracted to Solitude
primarily by the alpine slide and other developed amenities within the Village and existing SUP,
and therefore, would have a modest effect on other dispersed recreation amenities in BCC (i.e.,
hiking trails, camping and picnicking facilities, etc.). It is expected that the amenities would
generate roughly 100,000 total visits in its first season of operation, increasing to an estimated
Environmental Consequences

4-152

Chapter 4

Solitude MDP Update Final EIS

150,000 visits by projection year 10 (2010). Summer operation of the Sunrise lift would be
extended up to seven days a week. Use of the Sunrise for lift-served mountain biking and hiking
would be extended accordingly.
Given the above, additional potential traffic would be generated in Alternative 2 (only) by the
roughly 50,000 new visitors to the canyon during the first season of operation, increasing to an
estimated 75,000 new visitors to the canyon by projection year 10 (2010). Assuming a 90-day
summer season, this would add 833 new visitors on a typical day. On the traffic design day, a
higher number of vehicles or approximately 1,000 new visitors would be expected.
Conservatively assuming that half of these visitors would travel during the 4:00 PM to 5:00 PM
peak hour (with a vehicle occupancy factor of2.5 people per vehicle), this would add 200
vehicles to the roadway. Adding this to the Alternative 1 peak hour of 897 vehicles would yield
1,097 vehicles for the Proposed Action. The LOS would continue to be E with a VIC ratio of
0.65. As the highway is still only at 65% of capacity, summer recreation would not significantly
impact the roadway.
While access issues are important, the summer traffic will continue to be much lower than the
winter traffic during the peak times, therefore, any mitigation required for the winter season will
be sufficient to accommodate any summer season increase. As summer recreation is currently
dispersed throughout the day and throughout the canyon, Solitude access analysis indicated that
no summer congestion is likely at the Solitude accesses. Also, due to the difficulty in separating
the visitation of different summer season alternatives, only the Proposed Action has been
analyzed. It can be stated that lesser summer recreation amenities would result in varied volume
to capacity issues, somewhere between the volume to capacity ratios of 0.53 (Alternative 1) and
0.65 (Alternative 2), but all being at LOS E.

4.4.2.4.3

Night Skiing

As the Proposed Action includes the potential for night skiing, this discussion includes a brief
overview of the traffic impacts related to night skiing. It should first be realized that night skiing
as the proposal calls for is much more of an amenity to the resort than a destination that will draw
a number of people. That is to say that while people already using Village accommodations will
be likely to use the night skiing opportunity for beginners and small children, the ski terrain will
be too limited to expect a large number of destination skiers. For Nordic skiers, the potential to
draw new night visitors is more prevalent, but when compared with traditional skiers, the Nordic
skiers are such a small volume that they are not considered significant to the traffic analysis.
While additional up-canyon traffic would not have a significant impact on the level of service of
BCC, the traffic would impact the potential access to the Solitude West End Parking. As night
skiing traffic would have a tendency to park in the Moonbeam Lot, the traffic would impact the
west end lot. In the traffic analysis discussed above, the night skiers were not subtracted from
the total ski projections, so the design day skier analysis is somewhat conservative as it assumes
all new skiers are daytime skiers.
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Transportation Related Projects

The following sections discuss transportation-related projects that are all part of the Proposed
Action Alternative. As the other alternatives are discussed, it is mentioned whether each of these
projects is part of a particular alternative. Rather than discuss these projects in a redundant way
in each alternative, the advantages, disadvantages and impacts of not building the alternative will
be discussed. It should be realized that while these projects have been analyzed objectively
where possible, some subjectivity and expert opinion is required in the following analysis. As
part of this, the issues of safety, convenience and overall planning will also be discussed. At the
end of the four parking areas, a summary table discusses left turn capacity on SR 190.

Bus, High Occupancy and Other Vehicle Parking Lot and Access
The Bus, High Occupancy and Other Vehicle (HOV) parking lot was estimated to have room for
228 spaces (assuming 158 spaces per acre for 1.44 acres). This estimate is based on typical
passenger car vehicles only. As this is only the conceptual phase of these type of options, it is
not known how many bus spaces would be available or exactly how the lot would be operated.
F or the purpose of traffic access to and from this lot, it was conservatively estimated that half the
exiting vehicles would be buses and there would be 70 vehicles exiting during the PM peak with
35 traveling up-canyon and 35 traveling down-canyon. It is important to note in this section that
the most important mitigation measure for traffic would be the way that the bus/transit area is
operated. It is recommended that the feasibility of having Solitude buses stop at this lot as they
are traveling up-canyon only. By operating the bus/transit area in this way only, then buses
would not have to make a left tum ingress or egress movement out of this access. Instead they
would continue up-canyon to Brighton to pick up more passengers. The drawback to this
operating procedure is that there is a potential that buses could be filled by Solitude passengers
and reduce the available capacity for the Brighton transit skiers. This would need to be
monitored closely to make sure that it was feasible. There may be other times when night skiing
passengers for Brighton would leave little room on the bus for those passengers that wished to
depart from Solitude. It may be necessary to coordinate the buses and vary their routes in a way
where neither Solitude nor Brighton had a bus service that is significantly more convenient. The
safest operation of the access onto SR 190 from the HOV lot is to limit it to a right-inlright-out
operation. For vehicles needing to travel down canyon, a secondary access to the Moonbeam
access from the HOV lot would allow HOV vehicles to access the full access at the Moonbeam
entrance without the need for a full access onto SR 190.
This lot has several advantages to traffic and convenience. The advantages include that having
some type of preferred parking for high occupancy vehicles could be a great incentive to
carpoolers. It is not clear how well this incentive would be viewed as the lot may not be felt to
be as convenient from a location perspective as the Moonbeam Lot. At the same time, it would
be much less congested from an internal parking lot congestion perspective. If full access were
provided on SR 190, with the decrease in peak hour usage that is projected at the Village Lot,
HOV would have more options to enter downhill traffic flow because more available gaps are
available in the returning Brighton traffic than after the Moonbeam access where many of the
gaps ar~ filled by exiting Moonbeam vehicles.
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Having buses separated from the busiest lot is a convenience and safety benefit and is
recommended to separate buses from the most congested area. It should be realized that these
projections are based on the assumptions that skiers will continue to attempt to exit the resort
with the same attitude that they currently do. That is, with the realization that there is not a great
hurry to leave on busy days as they will just be waiting in the parking area. If the ne'Y lots create
the perception that they are much more convenient, the overlying attitude may create a dynamic
imbalance that encourages congestion. That is to say that travelers will typically fill the capacity
of an access point because as the congestion lessens, the desire to leave increases. This concept
is a well-documented theory of transportation known as shadow demand. This concept indicates
that as you make travel more convenient, there will be an increase in travel demand.
As documented in the Technical Transportation Report, a microscopic traffic simulation along
the SR 190 corridor shows no significant impact to traffic with the addition of the HOV parking
lot.

I
~

I
I
I

The question should be considered of how traffic would be affected if this lot is not allowed and
its uses have to be moved to another area. As was previously recommended, it is desirable to
keep the buses from conflicting with other vehicles wherever possible. It would also have a
negative impact to take away from the incentive that is created by providing room for car pool
vehicles. Whatever the result, it should be noted that this lot needs to be well connected to the
rest of the resort through well planned trails and signing or the incentive to use this lot will be
greatly diminished.

Moonbeam Lot
The Moonbeam lot is planned for 1,275 spaces for Alternative 2, which is slightly smaller than
Alternative 1 and includes tiered parking on private land. This estimate is based on 158 spaces
per vehicle over 8.07 acres. The traffic analysis assumed that as the lot is similar to existing
conditions, that the traffic movements could not be increased, whether the lot size is increased or
not.
This assumption proved to be true as reviewing the traffic movements onto SR 190 with a traffic
simulation showed that the left turn egresses backed significantly into the parking lot. This was
based on the counted volume of 326 left turn vehicles. The traffic simulation also reviewed the
possibility of installing a traffic signal on SR 190 to provide a way to allow left turn vehicles
better access onto SR 190. It was found that a traffic signal (operating either all day long or only
during peak hours with flashing yellow on SR 190 when the signal is not cycling), would make a
significant impact for vehicles exiting Solitude and traveling down-canyon.
It should be noted that the simulation assumes a single left turn egress lane and one through
traffic lane in the down canyon direction. In fact, it was found that under the Proposed Action,
the number of exiting vehicles from this access could be increased from 326 left turn vehicles to
632 left turn vehicles before the traffic signal became congested or that the additional vehicles
became more than SR 190 could accommodate. There is potential to provide dual left tum out of
Solitude and widen SR 190 to two lanes in each direction through the intersection to improve
capacity even further. However, it should be noted that the lanes would need to merge at some
point further down the Canyon, and that this merge point may not be the most critical point for
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traffic volume throughout the canyon. Instead, traffic could flow smoothly until it encounters
some of the capacity constraint areas of the S-Turn or Storm Mountain area.
It should be noted that the traffic simulation portrays that the West End Parking Lot access also
becomes congested because the further west the access, the less gaps in traffic that are available
during the PM peak hour. In fact, this congestion became similar in nature to the Moonbeam Lot
under the assumption that the Moonbeam Lot would continue to operate as it does currently. In
the event that a signal was installed, the West End Lot had significantly less congestion because
the access was benefited by the gaps created by the signal upstream. It was shown that the West
End Lot traffic would access SR 190 at the same time as the Moonbeam traffic, thus using the
gaps created by the stopping of the downhill traffic.

Other alternatives show the Moonbeam Lot has either more or less parking spaces. It should be
noted that in Alternatives 5 and 6 with a large number of vehicles accessing SR 190 from a single
access, some type of traffic management, such as a traffic signal, would become even more
essential to combat the projected increase in congestion that more cars attempting to access from
a single point would create. While Alternative 4 would significantly reduce parking spaces and
may reduce congestion in the Moonbeam Lot, it would not allow for enough parking spaces and
would have to rely heavily on more transitihigh occupancy vehicles (see summary of traffic
impacts in this section).
While convenience and traffic flow have been discussed in detail, safety has yet to be mentioned.
A traffic signal is certainly a safety concern due to the grades and snowy conditions. Traffic
signals are not typical found in mountainous conditions. It is also not typical in the Salt Lake
area to have a signal that only cycled during the peak hours. Installing traffic signals can lead to
accidents, but they are typically more minor accidents (rear end type accidents, etc.). It is noted
that with a signal and the potential ice and grade considerations, there is still a potential for
accidents due to running red lights, inability to stop due to ice and snow, or possible confusion
associated with a part-time signal on a mountainous road. While these safety issues could be
addressed with aggressive signing, maintenance and education, accident potential is reduced by
the installation of a signal over the current condition where no control is provided. The approval
for a signal must come from the Utah Department of Transportation following a signal warrant
analysis.

West End Lot
The West End Lot is projected to have 536 spaces (158 spaces per acre at 3.39 acres). This lot is
planned to help offset the congestion in the Moonbeam Lot and allow a more convenient
alternative for parking. This lot was projected to have 240 left turn egress movements during the
PM peak hour.
While it would be a positive incentive to be able to park in a less congested area and have direct
access to a ski lift, it is unclear how this would be operated on less than peak conditions and how
popular it would be. It was noted in the above discussion that due to its location, it will be
congested on the Design Traffic Day unless some traffic control measure creates gaps in the
traffic at the Moonbeam Access. If a feasible traffic control measure alleviates the congestion .
problem at the Moonbeam Access, it may be just as efficient to consolidate the parking to the
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Moonbeam Lot. Table 4-41 shows the unsignalized Highway Capacity Analysis results for the
West End Lot with different access conditions at the Moonbeam Access. The analysis is based
on the worst one hour in the PM peak period.
Relative to safety this access would create another point where vehicle conflicts could occur. If
the traffic could be more efficiently conveyed through the Moonbeam Access, then it would
probably not be advisable to have other access points, strictly from a safety perspective. At the
same time, without an effective traffic control at the Moonbeam entrance, the need to have more
access points along the highway will be necessary to move the traffic from the area in a timely
manner.
Table 4-41
Left Turn Egress onto SR 190
Hi2hway Capacitt Analysis

Village Lot
BuslHigh Occupancy
Moonbeam Lot
West End Lot

Existing Left
Turns

Future
Left Turns

192

50
35
326
240

N/A
326

N/A

Left Turn
Capacity
.(No Signal)
365
261
334
249

Left Turn
Capacity (Signal)

N/A
N/A
632

N/A*

* The West End Lot is not proposed to have a signal, but it would benefit from a signal at the Moonbeam Lot. The
Highway Capacity Analysis does not show the capacity increase becau ~e it does not deal well with platoons along SR
190, but the traffic simulation does show that the projected 240 left turns would move efficiently if a signal were
installed at Moonbeam and created more gaps in traffic for the West End Lot.
It is important to note that the capacity is the number of vehicles that the movement can
accommodate. The demand may be higher and those vehicles will be queued in the parking areas
and not accommodated until latter. The biggest way to reduce traffic in the Canyon is methods
for spreading the departure of vehicles over a longer period of time.

Mountain Roads
While the widening of interior roads does not create a traffic impact that can be analyzed
objectively, any opportunity to improve the internal access throughout the resort is
recommended. The only caution in improving internal access and connections is that short cut
options should be discouraged so that people do not cause internal congestion.
Highway AccelerationlDeceleration Lanes and Bridge
This is another section of the report that requires a more subjective analysis.
Acceleration!deceleration lanes are highly recommended along the frontage of the Solitude area
as it would more efficiently move traffic. It should be noted that there is a balance between
effectively moving traffic in the Solitude area and BCC as a whole. No matter how well traffic is
managed in the Solitude area, there will always be a capacity constraint within the canyon (single
lanes) that cannot be exceeded. Therefore, it should be realized that making traffic more efficient
in accessing SR 190 in the Solitude area will result in increased congestion problems further
down the Canyon where the capacity constraints limit the flow of vehicles. Allowing more
vehicles to enter the traffic stream at the top of the Canyon means more vehicles will be trying to
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traverse the capacity constraint areas in a shorter period leading to increased congestion. These
could be expected at the S-Curve and Storm Mountain.

4.4.2.5

Alternative 3

Alternative 3 has the highest CCC (5,490) of all the alternatives, but because proposed
improvements are fewer than in Alternative 2, skier visitation is also expected to be somewhat
less. There are several differences between Alternative 3 and Alternative 2. These include
redesign of the Moonbeam Center and the proposed Eagle Express base lodge to accommodate
needed additional skier services to be transferred from the Last Chance Mining Camp (no
change would be permitted in the LCMC). The Pulse Gondola would not be permitted nor would
the West End parking lot and access lift, but the West End lift (from the Eagle Express base area
to the Roundhouse would be permitted. The only major difference to ski trails would be the
elimination of night skiing. Summer recreation would change with elimination of the alpine
slide.

Similar calculations and assumptions to the previous alternatives were utilized, but rather than
repeat those here, Table 2-4 in the summary of alternatives section lists the transportation
impacts of all of the alternatives.

4.4.2.5 Alternative 4
Skier visit growth is expected to be less than projected for Alternative 2, based on the reduced
CCC and lower overall level of improvements (lifts, snowmaking, parking andfacilities) and
represents the lowest CCC (5,040) of the action alternatives. Alternative 4 is similar to
Alternative 2, with several exceptions. Instead of a Pulse Gondola, an inter-resort ground
transportation system would be utilized. Also included would be modified expansions of the
Moonbeam Center, Eagle Express day lodge and Last Chance Mining Camp. No buslhigh
occupancy vehicle parking lot would be constructed. Related to access from the Moonbeam
Parking lot to SR 190, a spanning bridge or open-bottomed culvert would be installed to improve
aquatic habitat. Only slight differences would be seen related to ski lift construction or
operation, most notably the elimination of the Magic Carpet, Honeycomb Return lift, the SolBright lift and the Redman lift. A new ski trail would not be constructed at the top of the Sunrise
Lift, the Redman trail would be eliminated and night lighting and skiing would not be permitted.
Additional snowmaking would not be allowed on NFS lands. Summer recreation would change
with elimination of the alpine slide, mountain bike trails and the outdoor skating rink.

Similar calculations and assumptions to the previous alternatives were utilized; Table 2-4 in the
summary of alternatives section lists the transportation impacts of all of the alternatives.

4.4.2.7

Alternative 5

Skier growth is expected to be similar, but slightly less than projectedfor Alternative 2, based on
a slightly lower CCC and a reduced overall level of improvements. Alternative 5 is similar to the
Proposed Action Alternative, with several exceptions. Instead of the Pulse Gondola, an interresort ground transportation system would be utilized. Also included would be modified
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expansions of the Moonbeam Center and Last Chance Mining Camp facilities. Also, the Mass
Transportation Center would be incorporated into the redesigned Moonbeam Center. A twolevel parking structure would be constructed to on the west end of Moonbeam Parking to help
meet parking needs while minimizing expansion in new areas. Related to access from the
Moonbeam Parking lot to SR 190, a spanning bridge or open-bottom culvert would be installed
to improve aquatic habitat. Only slight differences would be seen related to ski lift construction
or operation. A new ski trail would not be constructed from the top of the Sunrise Lift, the
Redman trail would be eliminated and night ski lighting would only be permitted on the Link Lift
and Easy Street. Snowmaking would decrease (compared to Alternative 2) in overall expanse.
Summer recreation would change with elimination of the alpine slide.
Similar calculations and assumptions to the previous alternatives were utilized; Table 2-4 in the
summary of alternatives section lists the transportation impacts of all of the alternatives.

4.4.2.8

Alternative 6

Skier visit growth is expected to be similar, but slightly less than Alternative 2 and slightly
greater than for Alternative 4, based on a eee of 5,080 and reduced levels of overall
development (as compared to Alternative 2). There are several differences between Alternative 6
and Alternative 2. These include modified expansions of the Moonbeam Center and Last Chance
Mining Camp facilities. The Bus/High Occupancy Vehicle and the West End parking lots would
be eliminated. Related to access from the Moonbeam Parking lot to SR 190, a spanning bridge
or open-bottom culvert would be installed to improve aquatic habitat. Only slight differences
would be seen related to ski lift construction or operation, most notably the elimination of the
Redman lift. The only major difference to ski trails would be the elimination of night skiing on
all but the Silver Lake Nordic trail and the Redman area trails. Summer recreation would change
with elimination of the alpine slide and outdoor skating rink.
Similar calculations and assumptions to the previous alternatives were utilized; Table 2-4 in the
summary of alternatives section lists the transportation impacts of all of the alternatives.

4.4.2.9 Summary of Impact
Table 4-42 summarizes the results referenced to the base year of2000 as well as the difference
between the 2010 future year conditions for the No Action and the action alternatives. The
results of the Proposed Actions are primarily caused by increased skiers and include additional
congestion delay, increased parking demand and increased transit usage. Based o~ the
projections and capacities for the traffic design day, the following describes the impacts of the
projected increases:
•
•

The additional congestion ranges from 2.67 to 7.38 minutes for winter season traffic.
Summer season traffic would increase by approximately 200 cars in Alternative 1. The
other action alternatives will grow at lesser to no additional traffic depending on which
recreational activities are proposed. From the range of 0 to 200 cars there is roughly a
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10% volume to capacity increase over the No Action Alternative to a total of 65% of the
road capacity for Alternative 2.
Winter season parking can likely be accommodated for both employees and skiers in each
alternative, except for Alternatives 3 and 4 where there is a deficit from the demand,
based on CCC. See Appendix B for parking capacity by Alternative. Summer season
parking would not be a problem in any alternative.
Accommodating the transit increase depends on whether the increase is served by UTA,
private ota combination of both. Park-and-ride spaces would need to be increased and
ridership incorporated for each of the alternatives.
As seen in Summary Table 4-42, the concern is not the transit capacity for passengers, but
the availability of support park-and-ride services located near the Canyon mouth.
Expanding these park-and-ride facilities will be paramount for capturing new transit
riders in the future.

Table 4-42
. an dProposedA·
Companson 0f th e M 0 A etlon
etlon Alt ernatives on T ra ffiIe D·
eSlgn Day
~mpact

Alt. 1
No Action

Alt. 2
Proposed
Action

18,000
40
46
58%
314
21
2.67

--

44,000
88
108
66%
252
59
7.38
4.71

10.55
1,667
933
106
1,039
628

14.67
2,318
933
258
1,191
1,127

~ncrease in Annual Skiers
~ncreased Employees
lncreased Transit Ridership
Used Transit Capacity (52 0/0 Existin2)
Estimated Transit SurpluslDeficit
Increased Winter Traffic (peak Hour)
Increased Winter Congestion (Min.)
Increased Congestion from Alternative
1 (Min.)
Parking Capacity (Acres)
Parking Capacity (Vehicles)
!Existing Parked Vehicles
~ncreased Parking Demand
!parking Demand by Alternative
!Estimated Parking SurpluslDeficitO

Appendix B contains the Design Day Parking Capacity worksheet that shows the estimated
parking demand and proposed capacity by alternative. Note that Alternatives 3 and 4 have
deficit parking indicating that there would not be sufficient parking to accommodate the demand.
It should also be noted that this is based on full day demand by each vehicle. In reality, there
are some vehicles that only stay for half days and due to the Solitude electronic pass system,
there are some skiers that only stay for a short time and then leaw:;. Half day skiers are another
source of a partial day parking. This is mentioned because Alternative 3 has a 0.35 acre parking
deficient of 55 spaces less than needed to accommodate the projected demand. However, it is
likely that 55 spaces will be available from % day AM skiers who leave and then are filled by %
day PM skiers. If all skiers arrive in the AM, there will be a parking deficit; however, if the
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arrival demand is spread between AM and PM, there should be sufficient parking, even for
Alternative 3. This is true of all alternatives. There is usually an ability to accommodate more
cars than simply the acreage because of half and partial day stays. However, Alternative 4
would still have a substantial deficit and for consistency purposes, the calculation of demand is
consistent for all alternatives.
4.4.2.10

Cumulative Effects For All Alternatives

There is potential for cumulative effects to traffic and transportation issues from other proposed
actions or decisions by other jurisdictions. Forest Service decisions on Solitude's proposed MDP
Update would occur within the context of multiple jurisdictions and issues relative to traffic
within the Canyon, the attractiveness of Canyon mass transit, and traffic on streets and highways
near the mouth of the Canyon.
The availability and convenience of future park-and-ride lots to serve both Big and Little
Cottonwood Canyons and the provision of sufficient mountain driving equipped buses is critical
to attracting more skiers to the use of mass transit. The decisions and funding to make these
actions possible are outside of the direct scope of this EIS, but nevertheless will have important
cumulative effects on traffic and parking within the Canyon.
This analysis has incorporated potential effects of alternatives at both Solitude and Brighton
resorts. On travel corridors near the mouth of the Canyon, modifications at Alta and Snowbird
resorts may also combine with changes at Solitude and Brighton to cumulatively affect traffic.
Whatever the changes at these other resorts, increased skier demand over the life of this study
will cause increases in ski area related traffic.
There is a potential for increased traffic affecting SR 190 from increased use of Guardsman Pass.
New summer and winter recreational developments and lodging are proposed for construction on
the Wasatch County side of Guardsman Pass on Bonanza Flat. Proposed developments include
condominiums, a hotel, a golf course, single-family homes, and new ski lifts and.terrain. In
addition to these proposed developments in Wasatch County, proposals are under review for
expansion of ski terrain, lifts, roads, and residential development in the Flagstaff and Empire
Canyon areas of Summit County. These developments lie north of the proposed developments
on Bonanza Flat. It is possible that these developments, if approved and constructed, would
increase summer traffic on SR 190 and Guardsman Pass as an alternative means of access from
the Salt Lake Valley. If at some time in the future the Guardsman Pass road were improved and
paved, the resulting potential for more inter-county traffic on SR 190 would intensify. Although
such action has not been officially proposed, if Guardsman Pass were paved and plowed to
accommodate winter traffic to these new resort destinations, potential impacts to winter traffic
volumes on SR 190 could be substantial.
The February 2002 Salt Lake City Winter Olympic Games represent a potential for increased
traffic for the study area. No Olympic events will be conducted in Big Cottonwood Canyon.
However, event hosting at other ski resorts may displace some local and destination skiers from
Olympi~ venue locations to other resorts including Brighton and Solitude. Additionally, media
exposure from the Olympics may result in a heightened awareness of and interest in skiing at
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Utah ski areas by destination skiers. The Olympic Games could potentially impact traffic on
SR 190 in years immediately after the Games.

4.4.3

Socioeconomics

The type of development comprised by Solitude's MDP proposal has the potential to affect not
only the biological and physical aspects of the project area's environment, but also the social and
economic settings. Development of the proposed facilities has the potential to attract more skiers
and other, year-round recreationists; to generate employment; to require additional public
services; and to alter patterns of residential and recreational land use. This analysis targets the
specific issues within this broad framework that were identified during scoping.

4.4.3.1.1

Issues Addressed

Public and agency scoping, followed by Forest Service interdisciplinary team review, identified
the following issues to be addressed in this impact analysis:

•

What would be the direct and indirect economic impacts of the proposal?

•

What would be the effect on the character of Solitude and Big Cottonwood Canyon
(BCC)?

•

What would be the effect on adjacent landowners?

•

What would be the effect on public safety?

•

What would be the effect on lift ticket prices and the afford ability of skiing at
Solitude?

4.4.3.2

Impact Analysis Methods

The information used in this analysis was compiled from various sources. In May 1998, the
Governor's Office of Planning and Budget (GOPB) prepared an analysis of Utah skier visits for
the U.S. Forest Service, WeNF. This research was commissioned because the Forest Service
recognized the importance of assessing skier visits to a single resort as part of a larger, dynamic
ski market. The resulting research considered broad issues such as U.S. ski market changes,
economic conditions, and trends in Utah resident and destination skier visits. The GOPB
analysis also considered the impact of lift capacity, hotel rooms, ticket prices, and snow
conditions on skier visit activity by resort. The GOPB analysis utilized data through the 1996 ski
season. Based on comments received on the Draft EIS and at the request of the Forest Service,
the GOPB updated projected skier visits to the 2010 ski season for Solitude. This update was
completed to take advantage of the past five seasons of existing skier visitation data and to more
accurately reflect the timing of the proposed infrastructure changes at Solitude.
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The Utah Ski Association provided data on skier spending (Utah Ski Association 1997).
Solitude provided estimates of direct, resort employment related to the proposal and all
alternatives (Duberow 2001).
This information, some quantified and some more subjective, was used to address the issues
outlined above to the level of detail necessary to disclose impacts and allow the Forest Service to
make an adequately informed decision regarding the Proposed Action and alternatives.

Assumptions
This methodology is based on the following assumptions:
•

Existing information provides an adequate basis for analysis and disclosure of the
socioeconomic impacts of this proposal; no original research is required.

•

Cost and revenue projections are expressed in 1998 dollars, without adjustment for
inflation. However, lift ticket price information has been updated to 1999 dollars.

•

The socioeconomic aspect of non-skiing recreation in and around Solitude is poorly
studied and thus difficult to quantify. Therefore, this analysis focuses on the alpine
skiing impacts which are more directly associated with Solitude's proposal, leaving
qualitative discussion of other forms of recreation to the Recreation section of this
document.

4.4.3.3

Anticipated Impacts

Chapter 3 outlined existing conditions regarding skier visit numbers, the breakdown between
resident and destination skiers, the revenues generated by Utah's ski industry and by Solitude and
the resort' s employment figures. The following sections parallel these Chapter 3 discussions to
address the issues identified above.

I
I

Projected increases in skier visits and Solitude employment drive most of the impacts discussed
below. The GOPB revised its skier projections to be based on the last 10 years (1992 through
2001), and projected skier visits to the year 2010. Therefore, the 2001-2002 ski season becomes
the "base year " with a projected 203,000 skier visits. Projected skier visits for the "action"
alternatives are assumed to be similar. While there may be slight incremental differences
between the alternatives, for the purposes of this analysis, the impacts of that incremental
difference would not be distinguishable. A detailed description of the revisions and rationale for
the revised GOPB ski projections is available in the FEIS, Volume II.

4.4.3.3.1

Alternative 1 - No Action

Economic Impacts
Under the No Action Alternative, skier visits are projected to increase by 8.9% to approximately
221,000 skier visits by the year 2010. Growth projections consider historic changes in skier
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visits at Solitude and the additional infrastructure growth associated with the No Action
Alternative. As discussed in Chapter 3, 52% of skier visits were non-residents and 48% were
residents. Daily spending associated with non-resident and resident skiers in 1999-2000 was
$273 and $64, respectively. Assuming these rates remained unchanged (not adjustingfor
inflation), skier visits in 2010 under the No Action Alternative would equate to approximately
$38.2 million in spending.
Because of the notoriety Utah will receive from hosting the 2002 Olympic Winter Games, it
seems likely designation skier visits to Solitude will increase for a period of time following the
games. However, it is hard to determine what that effect will be with inadequate data to review.
During the 1988 Winter Olympics in Calgary, Alberta, Canada, a 5% increase in skier visits was
experienced in the three years prior to and after the games. However, visits in Calgary were
down 18% during the games. The updated GOPB projections assume no dampening effect on
skier visits during the Olympics, but instead follow a slow but steady growth rate. It is assumed
that if any dampening effect occurs, skier visits would quickly return to the projected rate of
growth.
Additional mountain bike trails on private land could lead to a minor increase in summer visitors.
Annual resort expenditures for operating costs such as land use fees and taxes (property and
sales) would be expected to increase in accordance with visitation and revenue increases.
The resort's returns to the Federal Treasury in fee payments should increase at roughly the rate of
growth in skier visits.

Employment Impacts
With the completion of Solitude's Village, and previously approved, yet uncompleted mountain
projects, Solitude's employment is projected to increase slightly from current levels of
approximately 80 year-round staff and 400 seasonal employees to 115 year-round and 405
seasonal. During construction of the village, summer as well as early fall and late spring
employment would see increases. Increases in summer employment associated with mountain
projects would be minor, as most of this type of work would be completed by Solitude's
permanent staff.
There would be some increase in employment during the ski season related to the completion of
more Village facilities such as condominiums, hotels and guest services. Also, the replacement
of the Moonbeam II lift with a high-speed quad and other minor mountain improvements could
translate into minor increases in employment.

Character of Solitude and BCC
It is likely that the greatest impact to the perceptions of increased urbanization in BCC is
Solitude's Village development, located on private property. An additional impact on
perceptions is the continued development of either fIrst or second homes on private land in the
canyon. Attitudes and perspectives vary regarding character and quality of life near Solitude and
in BCC .depending on the individual's life experiences and values. Some visitors may continue
to see Solitude and BCC as an escape from highly urbanized and congested areas containing
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large populations, while others may experience highly localized development in the village area
with increased canyon traffic and more pedestrians in around Solitude. As development of the
Village and private residences continues, urbanization of the Solitude area would continue to
increase. However, valley residents are likely to continue to seek refuge in the adjacent
mountains to escape the urban sprawl and to seek recreational opportunities. This increased
development and visitation would most affect those accustomed to the more secluded
environment in BCC.
The Forest Service uses the Recreational Opportunities Spectrum (ROS) to delineate managerial,
social, and physical settings. The 1985 Forest Plan designated the Solitude resort area as rural
(see Appendix H). This alternative would not change the ROS classification for Solitude.

Adjacent Landowners
Development of Solitude's approved village could lead some of those living in the Giles Flat
area to experience a sense of increased urbanization and the loss of a rustic feel with the addition
of newer and an increase in size and density of buildings. However, some may appreciate the
additional services provided within the village. Improvements at Solitude may also lead to
increased property values for residents in the upper half of BCC. If this is the case, this could be
valuable for those who plan to sell their homes, as they will experience higher property values.
Those who plan to stay or keep their second homes could be faced with the burden of higher
property taxes. It is likely that increased development in BCC will increase the amount of
vehicle traffic as well as numbers of pedestrians at the resort. Along with these increases,
adjacent landowners will likely experience additional human-related impacts than what have
occurred prior to the recent development of the village on private land and proposed
development.
Public Safety
No changes in how police, fire and medical services are handled in the canyon are anticipated.
Salt Lake County Sheriff s Department will continue to provide services from Brighton during
the winter and Solitude year-round. Residents to BCC will continue to rely on fire protection
service provided by a volunteer station staffed by BCC residents. Paramedic response units will
continue to respond from the Cottonwood Station or other valley stations. Ambulance service
will also originate from the Salt Lake Valley. Solitude will continue to provide medical services
through a provider located at the Last Chance Mining Camp during winter months of operation.

I
I

Lift Ticket Prices and the Affordability of Skiing at Solitude
Utah's ski industry has three "tiers" when it comes to lift ticket prices. As seen in Table 4-43,
the top tier is occupied by Park City, Deer Valley, the Canyons, Snowbird and to a lesser extent,
Snowbasin - ticket prices equal or exceed $40 at these areas. Beaver Mountain and Nordic
Valley occupy the lowest tier. The remaining resorts, Solitude included, are in the mid-price
range.

Environmental Consequences

4-165

Solitude MDP Update Final EIS

Chapter 4

Table 4-43
Uta h L·ft
rIces b~y R esort
I T·IC k et p.
Resort
Deer Valley
Park City
The Canyons
Snowbird
Snowbasin
Solitude
Sundance
Brian Head
Elk Meadows
Brighton
Alta
Powder Mountain
Beaver Mountain
Nordic Valley

1999/2000 Lift Ticket Price

$60
$58
$52
$52
$40
$39
$39
$35
$33
$33
$33
$33
$24
$20

Solitude's ticket price has not always been in the mid-price tier. During the late 1970's through
the late 1980' s, Solitude had among the lowest ticket prices of Utah ski resorts. In the late
1980' s, the resort industry nationally began a dramatic construction program to add infrastructure
and terrain to attract more destination skiers. Solitude, though not participating in the large-scale
improvements of resorts in Colorado, did incur rising cost of operations and liability. In an
attempt to stay competitive, Solitude also made minor investments in infrastructure, snowmaking
and equipment, all of which led to increased ticket prices.
In a competitive environment such as Utah's ski industry, it is reasonable to assume that as
Solitude invests in improvements, it will have to charge more for tickets. Since it will likely
maintain its position in the middle tier, Solitude's price increases must occur in the context of
what the market will bear, and what skiers are willing to pay.

4.4.3.3.2

Alternative 2 - Proposed Action

Economic Impacts
Under the Alternative 2, the Proposed Action, Solitude's skier visits are projected to increase
21.70/0 to 247,000 skiers, by the year 2010. On a relative basis, Alternative 2 would be projected
to attract the most visitors of all alternatives due to the number and attractiveness of the
proposed changes to be made. It is assumed that spending habits under the Proposed Action
would be similar to the No Action Alternative. Therefore, skier visits in 2010 under the proposed
Action would equate to approximately '$42.7 million in spending.
Impacts from the 2002 Winter Olympic Games would be similar to the No Action Alternative,
because any approved projects on NFS lands would be constructed after the Games are
completed.
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Summer visitation would increase with the addition of both the Alpine Slide and mountain bike
trails located on both private and public lands. The Alpine Slide would likely have the greatest
attraction to visitors of BCC. A minor attraction would be the small trapper's cabin that would
serve as an educational program and interpretive center.
Annual resort expenditures for operating costs such as land use fees and taxes (property and
sales) would be expected to increase in accordance with visitation and revenue increase. It could
be expected that this alternative would provide the greatest increase in taxes of all alternatives.
Returns to the Federal Treasury associated with Solitude's SUP would increase in rough
proportion to the increases in summer and winter visits. This alternative would require the
highest expenditures in construction costs of all alternatives but would also provide the most
economic benefit in return.

I
I
I

I
I
I

Employment Impacts
Solitude's employment would increase by approximately 37 year-round positions and 52
seasonal positions under the Proposed Action, for a total of 569. Again, these numbers include
year-round and seasonal, full-time, and part-time employees. As under Alternative 1, during
construction of the village, summer as well as early fall and late spring employment would see
increases. Increases in summer employment associated with construction of mountain projects
would be minor, as Solitude's permanent staff would complete most of this work. Increases in
summer employment are included in the above figure and would be minor in terms of overall
employment at Solitude. Additional, indirect employment increases in Salt Lake County are
likely when compared to the No Action Alternative but difficult to quantify.
Character of Solitude and BCC
Impacts associated with the character of Solitude and BCC would be similar to those described
under Alternative 1. However, additional perceptions of urbanization could be realized through
the addition of the Alpine Slide, night lighting, Pulse Gondola, the West End parking lot and its
associated low profile chairlift, as well as the Sol-Bright, Redman lifts and associated trails.
Other improvements on the mountain and in the base areas would either be minor in the context
of the overall resort, or in some cases unnoticed as they would blend into the landscape. As
discussed in Chapter 3, urbanization ofBCC has increased with the development offirst and
second single-family homes and the development of the Village at Solitude. Compared to
Alternative 1, the Proposed Action would slightly add to the perception of increased
urbanization. However, these proposed improvements, though perceived to increase
urbanization, would not change Solitude's ROS class of Rural.
Adjacent landowners
In addition to impacts described under Alternative 1, adjacent landowners would notice a change
in the area's character mainly from the night lighting, Pulse Gondola, outdoor skating rink and
the expansions of the Last Chance Mining Camp and Resort Operations Center. These projects,
if approved, could also increase the feel of urbanization to other visitors. Other mountain and
base improvements could have short-term but minor impacts to neighboring landowners.
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Adjacent landowners would experience a temporary increase in noise associated with the
construction of these facilities as well as long-term effects from their operation. Giles Flat
residents would be most affected from the noise associated with the operation of the skating rink
with its associated noise from guests and music that the facility would likely play. Music mayor
may not affect residents of Giles Flat depending on its loudness, type and whether residents are
using their homes during hours of operation. Giles Flat residents may also be affected by the
potential increase in special events and small conferences that could take place at the expanded
Last Chance Mining Camp. These homes are occupied mainly during weekends and on holidays
but can see use during the week, principally during the summer months.
The addition of a fIre station at the Resort Operations Center would bring positive and negative
impacts to canyon residents. Its location would allow quicker response times to emergency
situations in the canyon, but residents of Giles Flat would notice increased noise from sirens
associated with potential 24-hour call outs of emergency vehicles and occasional landings of
helicopters on the landing pad to transport individuals requiring immediate transportation to
emergency medical facilities.
Residents within Big Cottonwood Canyon could see some upward pressure on property values if
this alternative is selected. While the contribution of a resort's popularity to the value of area
property can be a judgment call, the existence of a quality resort operation overall typically helps
to maintain or increase property values in the surrounding area.

Public Safety
No changes in how police services are handled in the canyon would be anticipated. Under
Alternative 2, Salt Lake County Sheriff's Department would continue to provide services from
Brighton during the winter and Solitude year-round.
With the addition of a Salt Lake County fIre station, staffed by full time professionals, residents
to the canyon as well as visitors would experience faster emergency response times with bettertrained personnel. This could potentially lead to lower insurance premiums to canyon residents.
The construction of an emergency helicopter landing-pad associated with the proposed Resort
Operations Center would improve emergency medical services by providing a permanent
designated landing area for medical helicopters, minimizing some of the time and risk associated
with preparation of temporary landing zones on the mountain. Ambulance service would
continue to originate from the Salt Lake Valley.
In addition to the existence of a professionally staffed county fIre station, this alternative would
continue to provide the presence of a full service medical provider at the resort during winter
months of operation.

Lift Ticket Prices and the Affordability of Skiing at Solitude
The impacts of implementing the Proposed Action on ticket prices would be similar to what was
described under Alternative 1. However, with the approval of the proposal as described, ticket
prices would more than likely increase to a greater rate than under the No Action Alternative.
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Alternative 3

Economic Impacts
Eliminating the skating rink (on public land), night lighting, Alpine Slide, West End parking lot
with its associated chairlift and the Pulse Gondola but adding the West End lift (from the Eagle
Express base area to the Roundhouse) under Alternative 3, would have minor impacts on
visitation at Solitude. Alternative 3 primarily addresses the concerns expressed by nearby
residents and reduces the number of amenities in those areas. Annual skier visits are projected
to be similar but slightly less than Alternative 2 due to the small difference in CCC and to
reduced overall resort improvements. From a socioeconomic perspective, the difference in CCC
between alternatives 2 and 3 would not be noticeable and on an annual basis would be difficult
to differentiate when determining impacts. Skier spending would also be essentially unchanged
from Alternative 2.
Despite elimination of the aforementioned projects, construction costs would be similar to the
Proposed Action due to the development of structured parking. Costs associated with the
construction of the West End lift would be less than those anticipated for the Pulse Gondola.
Returns to the Federal Treasury associated with Solitude's SUP would increase in rough
proportion to the increase in skier visits but would likely be slightly less than Alternative 2.
Other impacts would be similar to those described under Alternative 2.

Employment Impacts
Solitude' s employment would increase by approximately 37 year-round positions and 35
seasonal positions under Alternative 3, for a total of 552. Again, these numbers include yearround and seasonal, full-time, and part-time employees. Additional, indirect employment
increases in Salt Lake County are likely when compared to the No Action Alternative but difficult
to quantify.
Character of Solitude and BCC
Impacts associated with the character of Solitude and BCC would be similar to those described
under the Proposed Action, Alternative 2. By eliminating the West end parking lot and
associated chairlift, the Pulse Gondola, night lighting, skating rink, and Alpine Slide, perceptions
of increased urbanization would be greater than Alternative 1 but less than the Proposed Action.
Other improvements on the mountain and in the base areas would either be minor in the context
of the overall resort or in some cases unnoticed as they would blend into the landscape.
Adjacent Landowners
Impacts to adjacent landowners would be slightly reduced but similar in nature to Alternative 2,
except that by eliminating the Pulse Gondola and eliminating or moving the outdoor skating rink
to within the village, it would remove the noise and light concerns for residents on the western
side of Giles Flat. Requiring the Apex lift to have a top drive motor would further reduce noise
near the western edge of the Giles Flat area. No night lighting would also maintain the current
nighttime ambiance for nearby landowners.
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Public Safety
Public safety impacts would be the same as Alternative 2.
Lift Ticket Prices and the Affordability of Skiing at Solitude
Lift ticket prices would continue to increase over time similar to those of Alternative 2.
4.4.3.3.4

Alternative 4

Economic Impacts
In addition to projects eliminated under Alternative 3, Alternative 4 includes elimination of
Honeycomb Return Lift, Sol-Bright Lift, Redman trail, the new trail, certain trail modifications,
RV hook-ups, and new mountain bike trails, and reduced snowmaking coverage. These actions
would have minor impacts to visitation at Solitude, would reduce square footage for skier
services, and would not recapture 3.2 acres of parking. If implemented, Alternative 4 would
have the potential to generate less revenue to Solitude than Alternative 2, 3, 5 or 6. Skier visits
are expected to be greater than Alternative 1, but most likely less than those projected for
Alternatives 2, 3, 5, or 6. While there would be an obvious difference in the amount of
infrastructure provided, the projected difference of how much less Alternative 4 would be in

comparison to the other action alternatives would be difficult to quantify on an annual basis.
This is primarily due to the fact that during the 1994195 season, the number of sider visits
approached the number of visits projected for the action alternatives. Therefore, determining a
difference between the alternatives would not noticeably affect the socioeconomic environment.
It is likely that sider spending would also be less, but from a socioeconomic perspective it would
not be reasonable to project a difference.
Expansion of the ground transportation system would require greater investment in transportation
and employee costs than under Alternative 2.
Other impacts would be similar to those described under Alternative 3.

Employment Impacts
Solitude's employment would increase by approximately 35 year-round positions and 21
seasonal positions under Alternative 4, for a total of 536. Expansion of Solitude's ground
transportation system could translate into minor changes in seasonal positions. Again, these
numbers include year-round and seasonal, full-time, and part-time employees. Additional,
indirect employment increases in Salt Lake County are likely when compared to the No Action
Alternative but are difficult to quantify.
Character of Solitude and BCC
With regard to impacts to the general character of Solitude and BCC, Alternative 4 represents
only a slight increase from the No-Action Alternative. While the Village development would
continue to add to the urbanization of the area, Alternative 4 would not be perceived as different
than Alternative 1.
Adjacent Landowners
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This alternative should have a slightly larger impact than the No Action Alternative but much
less than the Proposed Action or other action alternatives.
Public Safety
This alternative would have the same affects as the Proposed Action Alternative:

Lift Ticket Prices and the Affordability of Skiing at Solitude
Lift ticket prices would continue to increase over time similar to or slightly less than those of
Alternative 2.
4.4.3.3.5

Alternative 5

Economic Impacts
Eliminating the Pulse Gondola, Alpine Slide, West End parking lot with its associated transfer
lift, Redman lift and associated trail, the new trail, various trail modifications, and allowing only
specific night lighting improvements under Alternative 5, would have a minor impact to skier
visitation at Solitude. Annual skier visits and associated skier spending are projected to be
similar to those projected for Alternative 2.

I
I
I
I

I

I
I
I

Costs associated with a three-acre parking structure in the Moonbeam lot would be expensive.
Some of the expenses could be off-set by Solitude not constructing the West End parking lot with
its associated transfer lift and the Bus, High Occupancy and Other Vehicle parking area. Solitude
could further offset the costs of the structure by providing paid parking in the lower covered area
or to all parking areas
Other impacts would be similar to those described under Alternative 3.

Employment Impacts
Solitude's employment would increase by approximately 35 year-round and 30 seasonal
positions under Alternative 5, for a total of 545. Again, these numbers include year-round and
seasonal, full-time, and part-time employees. Additional, indirect employment increases in Salt
Lake County are likely when compared to the No Action Alternative but difficult to quantify.
Character of Solitude and BCC
While impacts to the character of Solitude would be greater, this alternative should not differ
substantially from the No Action Alternative in this regard.
Adjacent Landowners
This alternative should have impacts slightly greater than the No Action Alternative but much
less than the Proposed Action.
Public Safety
This alternative should have the same impacts as the Proposed Action.
Lift Ticket Prices and the Affordability of Skiing at Solitude
Lift tick~t prices would continue to increase over time, similar to those of Alternative 2.
Environmental Consequences

4-171

Solitude MDP Update Final EIS

4.4.3.3.6

Chapter 4

Alternative 6

Economic Impacts
This alternative is very similar to Alternative 3 with the exception of the Redman lift and
associated trail, and Bus, High Occupancy and Other Vehicle parking that would not be
permitted, but the Pulse Gondola is included. Though the night lighting proposal would not be
permitted as planned, lighting of the Redman Campground Nordic trails and connection to
village would be permitted. The remaining proposed projects when combined with the
aforementioned description would have impacts similar to Alternative 3.
Construction costs and impacts from a two-acre parking structure would be similar to those
described under Alternative 5.

Employment Impacts
Employment impacts would be similar to Alternative 2, with the exception of 15 seasonal
positions that could be lost. Therefore, the total number of employees would be 554.
Character of Solitude and BCC
This alternative would have impacts similar, but slightly less than Alternative 2.
Adjacent Landowners
This alternative should have impacts similar, but slightly less than Alternative 2.
Public Safety
This alternative should have the same effects as Alternative 2.
Lift Ticket Prices and the Affordability of Skiing at Solitude
Lift ticket prices would continue to increase over time, similar to those of Alternative 2.
4.4.3.4

Cumulative Impacts

Cumulative impacts in the socioeconomic realm could be assessed at a very large scale. For
practical purposes, this assessment focused on localized impacts with the exception of
anticipated growth in Utah's ski industry. The four ski areas in the Salt Lake Ranger District all
have Master Development Plans (MDPs) in various stages of approval or implementation at this
time. Resorts on private land in Summit County have expanded rapidly of late, and Snow Basin
is developing rapidly to serve its function iri the 2002 Olympic games. All of this ski area
development was considered in the state's skier visit analysis (Governor's Office of Planning and
Budget 1998) and is being considered by the Forest Service and other entities involved in
assessing the individual impacts of this development. Similarly, the data on skier spending
reflects comprehensive state and local figures and trends (Utah Ski Association 1997).
In short, numerous cumulative actions are underway or pending which interact with Solitude's
proposal, and data on key aspects of their socioeconomic impact are available to permit
assessment of their cumulative socioeconomic input. In terms of economic impacts, Utah's ski
industry is projected to continue to grow and contribute substantially to local and state
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economies. The anticipated 1996-2011 average annual growth rates are 3.1 % for destination
skier visits, 3.9% for resident skier visits, and 3.4% for all skier visits. This will result in over
2.4 million, 1.9 million, and 4.3 million visits in 2007 for these categories, respectively.
Destination skier visits will translate to $544 million in skier spending. Resident skier spending
will provide substantial, additional revenues. Solitude would contribute roughly 9% to this
economic impact under the Proposed Action scenario.
The addition of mountain biking opportunities at Solitude combined with existing lift served
mountain biking available at Solitude and other Utah ski areas may make northern Utah a
somewhat more attractive mountain biking destination resulting in an increase in visitation by
out-of-area and out-of-state bicyclists, with possible associated effects.
Construction of already approved facilities and trail improvements at Solitude as well as the
completion of Solitude's Village complex may coincide with, .or extend,.the period of related
disturbances, such as noise, dust and heavy vehicle and machinery traffic on SR 190, interfering
with the quiet enjoyment of the Canyon atmosphere. The development at Solitude's village as
well as the continued first and second home construction in the upper reaches of BCC will
further lead to the urbanization of the Canyon.
In terms of employment, implementation of this MDP proposal would result in an employment
gain, but it would not have a discernable impact on Salt Lake County's labor market. The size of
the county's work force far out shadows 89 new positions.

I

Even with the updates to MDPs that ski resorts on the Wasatch-Cache have undertaken during
the last six years, ski areas make up less than 1% of the land base yet provide 170/0 of the
recreational visitor days (1996 data). This number includes a small number of skiers attributed to
Beaver Mountain, which the Forest Service exchanged in 2000. On the Salt Lake District, Alta,
Snowbird, Brighton and Solitude encompass approximately 6,272 acres or 3 % of the District, yet
these ski areas provided 29% of the district's recreational visitor days. The five ski areas on the
Wasatch-Cache pay approximately $920,000 each year to the U.S. Treasury, of which the federal
government returns approximately $230,000 to counties where ski areas are located.
Over the life of this MDP, development in BCC will continue to be influenced by regional
growth patterns leading to further urbanization and a loss in the character of the canyon.

4.4.4

I

•

Heritage Resources

What would be the effect on heritage resources?

Heritage Resources include archaeological sites and historical buildings that are over 50 years
old. The National Historic Preservation Act of 1966 (as amended) identifies criteria for
determining which sites are significant to local or national history. These sites are considered
Eligible for the National Register of Historic Places, and any actions on Federal land (or
completed with Federal funds or permits) must take into account the effect that proposed actions
might have on significant sites. Sites on private land are managed by the landowner and are not
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subject to historic preservation laws. A full on-the-ground inventory was made of all areas on
public land that might be directly or indirectly affected by actions proposed in this EIS. In the
course of this inventory, areas on Solitude's private property were also inventoried. As a result,
this section addresses direct, indirect and cumulative effects for the entire Solitude permit area.
This discussion will differentiate hetween sites that are and are not Eligible for the National
Register of Historic Places, and between those sites that are on National Forest System lands and
those on privately owned land. Our primary concern is on identifying potential effects to Eligible
sites. Any adverse effects to these sites can be mitigated through a number of different means
that include signs for visitors that describe canyon history and site visitation etiquette, additional
site documentation, etc.

4.4.4.1

Facilities and Base Operations

4.4.4.1.1 Alternatives 1 through 6 - The Village, Moonbeam and Eagle Express base areas do
not contain any archaeological or historic features, in part due to the level of previous ground
disturbance in these areas. None of the older buildings slated for replacement is over 50 years
old. Although proposed actions in the base areas are different for each alternative, none,
regardless of the combination of those actions (including burial of transmission lines, Pulse
Gondola installation, surface run-off control structures, village development, lodge expansions,
etc.) would have any affect on heritage resources.
4.4.4.2

Ski Trails and Lifts

4.4.4.2.1 Alternatives 1 through 6 - No archaeological or historical features were found in any
of the proposed lift realignments or construction areas, or in any of the trail modification or
construction project areas. No impact to heritage resources is anticipated.
4.4.4.3

Transportation

4.4.4.3.1 Alternatives 1 through 6 - Most of the proposed actions would occur in previously
disturbed areas that contain no intact archaeological remains. This includes proposed parking
areas, modifications to SR 190 and reconstruction of the internal mountain and the entry road to
the Moonbeam Center. No impacts to heritage resources are anticipated.
4.4.4.4

Snowmaking

4.4.4.4.1 Alternatives 1 through 6 - Under all Alternatives, snowmaking pipelines would be
buried within existing ski trail and road alignments. No archeological sites or features were
found within existing ski trails or work roads, which have generally been previously disturbed.
The only listed site found near pipelines proposed for burial is a single, historic mining cabin
(42SL 312) adjacent to Deer Trail Run in Mill F. This structure was moved to its current
location and is Not Eligible for the National Register. In addition, it will not be affected by the
act of burying an existing snowmaking pipe, which is about 50 feet away from it.
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Lake Solitude is a historic feature that is located on Solitude property. Miners and local water
users enlarged a natural pond with a simple earthen dam during the early 1900's. The site
(42SL 331) includes the dam, reservoir and associated tailings from the Solitude Tunnel. This
mine was ftrst developed around 1900 and extended all the way southwest through Flagstaff
Ridge to an opening in Grizzly Gulch in Little Cottonwood Canyon. The site is considered
Eligible for the National Register for both the dam and mining features. However, the effective
level of the dam was dropped about eight feet in 1984 when it was breached as a safety
precaution during the high runoff of that year. As a result, raising Lake Solitude's effective level
again (to pre-1984 levels) would not adversely affect the historic character of the dam. Since the
bottom of the reservoir in not a defming feature of the site, dredging would not affect its historic
character, either. Snowmaking activities would not affect the mining features at the site.

4.4.4.5

Summer Recreation

4.4.4.5.1 Alternatives 1 through 6 - All alternatives propose to develop additional summer
recreation opportunities, in various combinations. These include an alpine slide, additional
mountain biking and hiking trails and/or inline skating near the Last Chance Mining Camp. With
only one exception, these proposed actions would occur in areas that do not contain any
archaeological or historic sites and therefore would have no impact on archaeological or historic
resources.
The one exception is the existing hiking trail in Honeycomb Canyon, which would be improved
for additional mountain bike use during the summer. While mostly on private land, this trail is
most conveniently accessed through public land at the mouth of the canyon.
Four mining sites are recorded in Honeycomb Canyon that are accessible from the existing (and
proposed) trail. All are on Solitude property. Site 42SL 313 is a moderately-sized tailings pile
near the head of the canyon, with no associated features. It is not Eligible for the National
Register. Site 42SL 314 is a partially standing log cabin further down the canyon that is Eligible
for the National Register. The largest mine in Honeycomb is the Woodlawn (42SL 315), which
has three collapsed buildings and a very large, broad tailings pile. This site was one of the main
producers of ore in Honeycomb between 1915 and 1928, and it is Eligible for the National
Register. Across the drainage is another very large and tall tailings pile at 42SL 316; the site
lacks any other features and is Not Eligible for the National Register.
The current hiking trail runs directly through the Woodlawn mine, and increased visitation could
have adverse effects on what remains of the buildings. However, mitigation would serve to
minimize potential effects to an acceptable level. Chapter 2, Mitigation, discusses mitigation
strategies that would be implemented to preserve the historic value of the Woodlawn mine.

4.4.4.6

Administration

4.4.4.6.1 Alternatives 1 through 6 - Changes in the structure or extent of the ski area permit
would not impact historic properties in any way.
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Vegetation Management

4.4.4.7.1 Alternatives 1 through 6 - Proposed tree thinning and other vegetation management
actions on private and public lands would not affect archaeological or historic resources,
regardless of the alternative selected. In particular, management actions would focus of lands
west of the Challenger trail where dense stands of conifers would be targeted for thinning. No
sites of any kind were found in this area.
4.4.4.8

Night Lighting

4.4.4.8.1 Alternatives 2, 3 and 6 - Proposed night lighting around Silver Lak.e, in the Redman
Campground and in the Village/Easy Street/Link lift areas would not affect heritage resources.
All areas were inventoried and no archaeological or historic sites were found. Redman
Campground does contain some historic features built by the Civilian Conservation Corps in the
late 1930's (including a stone bridge and a number of stone cooking stoves), but none of these
would be affected by the installation of electrical cable and lighting fixtures.
4.4.4.9

Cumulative Effects

Since the primary heritage resources in Big Cottonwood Canyon are mining sites, the Big
Cottonwood Canyon Mining District serves as a useful context in which to discuss cumulative
impacts. This District takes in essentially the entire Big Cottonwood watershed. Overall, the
areas of greatest mining activity in the historic BCC mining district were in the upper reaches of
the southern tributary canyons and in the bottom of Big Cottonwood itself. Most of these sites
are on patented mining claims, and are privately owned. No complete inventory of mining sites
exists for BCC, but some general observations can be made about the current and projected
condition of that landscape.
Relatively few intact mining buildings remain in the canyon area. The slow disappearance of
mining features has largely been a function of mine abandonment, equipment and material
salvage (a common practice among miners), and the process of time. Consequently, landscape
features such as tailings piles are the most persistent evidences of the canyon's mining history.
Private residences, highways, and other activities have long since replaced most of the mining
features that were in the bottom of BCC. The pace of development has moved more slowly in
the southern tributary canyons, and more intact mining sites exist in these areas. Probably less
than a quarter of all these mining sites are sufficiently intact to be Eligible for the National
Register of Historic Places. Very few of those occur on public (National Forest System) lands,
which means that very little of the overall historic mining landscape could receive protection
under Federal preservation laws. However, the remote and relatively inaccessible locations of
many of these mines will continue to be their best protection against outright destruction.
Two of the southern tributary canyons containing mining sites fall within the Solitude Mountain
Resort permit area. The upper part of Mill F South Fork contains numerous tailings piles, but
only one National Register Eligible site has been identified thus far. Solitude Lake and Tunnel
(42SL 331) is on Solitude Mountain Resort property. It would not be adversely affected by
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actions proposed in the EIS, and would continue to be a strong visual reminder of past mining
activities. Honeycomb Canyon contains a single National Register Eligible site, the Woodlawn
Mine (42SL 315), also on Solitude property. Since this document proposes actions that could
increase the number of visitors who come to this site, its visual and archaeological value could
deteriorate more quickly. However, proposed mitigation would reduce impacts to acceptable
levels.
Mine tailings piles that are Not Eligible for the National Register of Historic places can
nonetheless contribute to a sense of time and place for canyon visitors. Several areas of the
Resort contain more visible concentrations of these types of features, including Honeycomb, Mill
F, and areas above Twin and Silver Lakes. None of the ground disturbing actions proposed in
this document will adversely affect those landscape features.
Reasonably foreseeable actions in the canyon that might adversely affect mining sites (and all
other types of sites) include general increases in recreational use in the southern tributary
canyons, increases in development in the main canyon, and the continued process of natural
weathering. Concerns over heavy metals in some tailings piles could lead to removal of these
sites. The overall trend is toward continued loss of mining site features. This is especially true
on private lands where heritage protection laws generally do not apply. Any actions, such as
signage at mining sites that explains low impact ways of visiting archaeological sites, could help
to slow this process.

4.4.5

Recreation and Alpine Skiing

4.4.5.1

Analysis Methodology

The alternatives would provide a range of alpine skiing and other recreational opportunities
within the project area. While visitation for developed alpine and Nordic skiing is regularly
monitored, there is a lack of data for non-alpine skiing recreation uses on both private and public
lands within Big Cottonwood Canyon and the Solitude area. As a result, impacts in many cases
are presented in general terms relative to existing conditions.
For purposes of this analysis, direct recreational impacts are generally considered those that
would occur within the Solitude Special Use Permit area (SUP); indirect impacts are those that
would occur off-site, but which are stimulated by proposed ski area and other recreational
development and uses at Solitude. However, the distinction between direct and indirect
recreation impacts is often blurred. For example, additional summer and winter visits to Solitude
or the development of new lifts and ski trails would be considered direct impacts, while increased
dispersed use (i.e., mountain biking, hiking, backcountry skiing) in areas outside the Solitude
SUP would be considered an indirect impact. Cumulative effects are discussed at the end of the
section and consider the potential consequences of past, present, and foreseeable development
and management actions within BCC.
Potential recreational effects described in this section are effects that may impact the recreation
experience of the individual visitor, and are subjective. The effects can be positive or negative
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and are based upon a number of factors including but not limited to: the type of recreation .
activity the individual is participating in, the individual's familiarity with the area, the
individual's expectations of the area and activity, and the individual's value system. Generally
speaking, skiers and other resort users may be more supportive of ski resort development and
more likely to be positively affected from those developments. Visitors, especially those who
visit and recreate in the surrounding areas, may be less supportive and likely to be more
negatively affected by the development. Socioeconomic attitudes and visual perceptions are also
interrelated and integrated into the recreational experience. See Chapter 4 - Socioeconomic and
Visual Resources for additional analysis related to the recreational experience.

4.4.5.2

Winter Recreation

The following recreation-related issues were identified during public and agency scoping and
Forest Service interdisciplinary team reviews and are addressed in this impact analysis.
•

What would be the effect on skier circulation patterns and congestion on the
mountain?

•

What would be the effect on the skiing experience at Solitude?

•

What would be the effect on other winter users?

4.4.5.2.1

Alpine Skiing

A number of factors would continue to influence alpine skiing demand at Solitude and elsewhere
in the region for the foreseeable future including the variations of weather, population and
economic shifts, leisure and travel trends, recreational attitudes, and competition with other ski
areas and other forms of recreation. Within the context of these elements, individually and
collectively, Solitude's product offering (i.e., ski experience) and its marketing efforts would
directly influence skier visitation to the resort over the long-term.
Visitation projections for this analysis utilize estimates generated by the State of Utah
Governor's Office of Planning and Budget (GOPB)4. The GOPB projections consider a range of
variables such as age of skiing population, ticket prices, snowfalVsnowmaking dependencies,
lodging availability, supporting attractions and amenities, lifts and mountain improvements.
Assumptions used by the GOPB to create the gravity model and allocate projected skiers are
described in detail in the technical report for the Utah Skier Visit Analysis.

The Utah Skier Visit Analysis was prepared in 1998 and utilized data up to the 1996 ski season.
At the request of the Forest Service, andfor this FEIS, the GOPB updated the projected skier
visits to the 2010 ski season for Solitude in order to take advantage of the pastfive seasons of
skier visit data in the GOPB model and to more accurately reflect the timing ofproposed
infrastructure improvements at Solitude. The 2001-2002 ski season becomes the new "base"
year with 203,000 projected skier visits.
4

Utah Skier VisitAnaiysis. State of Utah Governor's Office of Planning and Budget, May 1998.
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To develop the revisedforecast, GOPB assumed skier visits in 2002 would equal the average of.
observed visits over the previous decade, 203,000. If skier vislts to Utah during the 2002 Winter
Olympics replicate the pattern observed in Calgary during 1998, then visits will be down in the
range of 10 to 20% in 2002, but return to normal in 2003. The forecast of203,000 for Solitude
in 2002 assumes no dampening effect on visits because of the Olympics. In any case, if
Calgary's experience is repeated in Utah, visits in 2003 and beyond can be expected to return to
normal.
Given a base of 203,000 in 2002, visits were grown at approximately the same rate as the rate of
growth forecast in the 1998 forecast published in the GOPB analysis. For example, in the 1998
forecast, Solitude's visits wereforecast to grow 1.5%from 336,000 in 2002 to 341,000 in 2003.
So in the 2001 forecast, visits were grown 1.9%from 203,000 in 2002 to 207,000 in 2003 in the
Proposed Action. This procedure was repeatedfor each of the years through 2007. From 2007
to 2010, visits were grown at the rateforecastfor 2007,2.5%. The 2001 forecast under the
Proposed Action predicts skier visits of 247,000 in 2010, 2.1% higher than the record 242,000
skier visits observed in 1995. The 2001 forecast indicates skier visits in 2010 at Solitude will not
be significantly higher than the historical high.
Under all of the alternatives it is projected that Solitude will see some growth in annual skier
visits. Alternative 1 will see relatively nominal growth considering their historic skier visit
performance. Alternative 's 2-6 would see a similar market response in that skier visits would
grow consistent with the overall level of development. Given the overall size of the regional
marketplace, the distribution of competing ski areas, and the expectation that improvements
would also occur at competing ski areas, only modest changes would be expected in the relative
market shares of other ski areas along the Wasatch Front.
Brighton is Solitude's primary competitor and nominal changes are expected in visitation trends
to Brighton. Brighton's historic growth in skier visits are projected to flatten somewhat during
this time period, but utilization would remain strong.

4.4.5.2.2

Alternative 1 - No Action

The No Action Alternative represents development that could occur on private lands, as well as
other previously approved projects on NFS and private lands. As a whole, this alternative
represents the least development and the least enhancement of the skiing experience.

Impacts to Alpine Skiing Demand
Skier Visit growth in Alternative 1 would be driven largely by increases in total skier/rider
demand to Utah and the Wasatch Front ski areas in general. As discussed in Chapter 3, Solitude,
can accommodate increases in visitation before encountering skier densities or levels of
crowding comparable to other ski areas in the local market area. In comparison with Brighton,
Solitude's utilization should remain relatively constant and consistent with other Rocky
Mountain ski areas of similar size, while visitation will increase commensurate with the limited
level of infrastructure improvements. Under the GOPB "No Action" model, skier visits rise from
203,000 to approximately 221,000 skier visits by 2010. Solitude's use is projected to increase by
8.9% in this time period compared to a growth rate of 2.30/0 at Brighton. This rate represents
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18,000 additional annual visitors to Solitude, compared to 8,600 additional skiers to Brighton
over the next nine years. The increase in use projected at Solitude relative to Brighton is largely
due to the addition of the overnight accommodations in the Village and due to the fact that
Brighton realized most of its potential growth opportunities, relative to its CCC and utilization
rates, in the 1990's from the implementation of their 1991 Master Development Plan (MDP)
(see Chapter 3, Section 3.4.5.3 - Competitive Analysis).
Under all alternatives, build-out of Solitude Village would attract more destination visits to
Solitude, with the ratio of resident to non-resident skier visits increasing from a current estimate
of roughly 50:50 to 45:55 by the end of the projection period. To a certain extent, proposed
development on private land, including the Honeycomb lift and additional snowmaking and trail
improvements, and the replacement of the Moonbeam lift with a high-speed detachable quad
(previously approved), would help attract and accommodate this increase in destination skier
visits.
The build-out of the Village would displace parking and result in a net reduction of 1.94 acres in
parking capacity compared to the pre-village development parking (1994). There would be a
total of 9.37 acres of parking available for day use and 1.18 acres of underground parking for
destination guests. The amount of underground parkingfor destination guests would remain
consistent for all alternatives. Based on a projected CCC of 4,470 skiers at on time (SAOT),
8.10 acres of parking capacity would be needed to meet the design day capacity (see Appendix K
for discussion of methods). There would be 1.27 acres of excess parking available under
Alternative 1. The design day is used to reflect the 11 th highest use day. This assumes that there
are ten days with higher use (peak days). Parking capacity is expected to meet current and future
demand for day skier parking and provide capacity for non-resort visitors, including backcountry
skiers, Nordic Center skiers, and adjacent resident parking. Under all of the alternatives, parking
for Nordic and non-resort skiers in the Village area would likely be reduced and potentially
restricted.

It is important to note that the No Action Alternative reflects the build-out of the Village, which
is not the same as the existing condition that is described in Chapter 3. Available parking in the
Village area under the existing condition differs from the No Action Alternative because only
approximately 300 of the 560 approved bedroom units have been completed. There would be a
total of8.96 acres ofparking availablefor day use. Based on a CCC of 4,090 SAOT, 8.25 acres
would be needed to meet the design day capacity. There are approximately 0 . 71 acres of excess
parking available. Current parking capacity meets current demand for day skier parking and
provides limited capacity for non-resort visitors in both the Village and the Moonbeam lots,
including backcountry skiers, Nordic center skiers, and adjacent resident parking.
Impacts to the Quality of the Alpine Skiing Experience
Except for projects previously approved, no development or significant improvements beyond
maintenance would occur on NFS land in Alternative 1. However, Alternative 1 would allow
implementation of previously approved projects, as well as development on private land, with
Salt Lake County approval.
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Lifts and Trails
Alternative 1 includes the construction of a chair lift on private land in Honeycomb Canyon,
providing direct and improved access back to the front of the mountain. The Honeycomb lift
would enhance the recreation experience for most skiers/snowboarders and enable use of the area
by those currently precluded due to access constraints. (The existing cat track egress is difficult
and tiring for many skiers and particularly for snowboarders.) Other than machine grooming of
the lower and upper terminal areas, grooming of trails would not occur. The potential for
increased use, due to improved egress, would likely negatively affect some users who enjoy the
relative uncrowded and off-piste (off-the-beaten-track) nature of Honeycomb Canyon.
The lift would also provide enhanced skiing opportunities in lower Honeycomb Canyon. The
Navarone area in lower Honeycomb Canyon is currently accessed via a gate at the point where
the return lift would terminate. This area currently receives low to moderate use. It is expected
that use would increase in this area in conjunction with the return lift and potential glading in the
area west of the Challenger run. To reach the majority of terrain in Honeycomb Canyon,
skierslboarders would need to ride a combination of the Eagle Express, Powderhorn, Sunrise or
Summit lifts. While the Honeycomb lift would help distribute skiers over a broader area, it
would not contribute substantially to additional ski area capacity (CCC/SAOT), since use of the
Honeycomb lift is largely limited by the uphill capacities of the Eagle Express, Powderhorn, and
Summit lifts. The Honeycomb lift would enhance ski patrol work in Honeycomb Canyon,
including avalanche control and skier emergency/injury response. Selected sections of the
existing return trail on private land would be improved and maintained to access Honeycomb
Canyon for trail maintenance, snow-grooming vehicles, and emergency uses only.
Alternative 1 includes the replacement of the Moonbeam lift with a detachable quad in the
current alignment (previously approved), increasing the capacity (CCC) of the lift from 470 to
820 SAOT and the total ski area mountain capacity from an estimated 4,090 to 4,470 SAOT.
This would reduce lift lines and improve up-mountain access and dispersal from the Moonbeam
base area. The detachable lift would provide for easy loading and unloading, enhancing the
recreation and learning experience for children, ski school participants, and novice skiers, who
are primary users of the Moonbeam lift. However, an upgraded lift in its current location would
not likely improve the congestion that currently exists in the Moonbeam base area, and may
increase the congestion as the high-speed lift becomes more popular.
Lift capacity SAOT under Alternative 1, based on Forest Plan methodology, would increase from
5,725 to 6,625 SAOT, which exceeds the Forest Plan lift capacity SAOT allocation of 5,100.
Alternative 1 includes a number of lift terminal area and trail improvements, all of which are
located on private land. Assuming Salt Lake County approval, the effects of these improvements
are outlined below. (Without Salt Lake County approval, existing conditions would remain as
described in Chapter 3.)
•

The top ramp of the Sunrise lift and upper North Star would be regraded. This project would
reduce the ramp grade, provide easier unloading, enhance access to excellent lower
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I
intennediate and intennediate trails, and improve the distribution of lower ability level skiers
on the east side of the mountain.
.
•

The top ramp of the Eagle Express lift and right-hand (west) unload area would be regraded.
This project would reduce the ramp grade, provide easier unloading, and enhance access to
trails located west of the lift alignment.

•

The top ramp of the Summit lift and entrances (left and right) to Dynamite trail would be
widened and regraded. This project would provide easier unloading, reduce the slope
gradient, and improve access and utilization of the Dynamite trail, particularly for
intennediate level skiers. The improvements would also enhance early season use of
Dynamite.

•

The upper tenninal of the Apex lift would be lowered approximately 20 feet in conjunction
with terrain modifications between Fleet Street and Diamond Lane, and rock and stump
removal on the upper north side of Apex and upper Alta Bird. These modifications would
provide easier unloading for skiers/snowboarders (the current unload is steep for low
intennediate skill levels) and improved circulation, appropriately accommodating
skierslboarders (particularly low intennediate skill levels) exiting the Apex lift and merging
with higher-level skier traffic from Diamond Lane.

•

A narrow section of upper Same Street (approximately 100 lineal feet) would be widened
(approximately 40 feet) in order to eliminate a bottleneck that is intimidating and difficult for
beginning and lower ability level skiers. This project would improve skier traffic flow and
reduce congestion.

•

The ravine area between Fleet Street and Fluid Drive would be regraded with some cut and
fill in order to improve access to the lower intennediate terrain in the Moonbeam area, to
reduce the need for beginner and intennediate skiers to merge with expert skiers on Diamond
Lane, and to provide improved access to intennediate terrain off the Apex lift.

•

Upper Little Dollie into Wanderer Bowl would be regraded with cut and fill, reducing the
slope gradient. Currently too steep for lower beginner skiers, this project would provide a
natural progression from fIrst-time beginner terrain to novice terrain and enhancing the
recreation experience for learning skiers.

•

The North Star trail averages 110 ft. in width, with the exception of a short section that
narrows to 50 ft. wide at the bottom of a relatively steep pitch. This section would be
widened to eliminate congestion and more readily disperse skier traffic and improve the ski
experience for beginner and lower intennediate levels.

•

A small tree island would be removed and grading work would occur on the steep upper
section of Serenity. This project would allow for machine grooming of terrain off the Eagle
Express lift, enhancing the recreation experience for intennediate skiers trying to make the
transition to more advanced terrain.
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•

Trail improvements would be implemented in the vicinity of the Powderhorn upper terminal
area, including widening and rock and stump removal on Concord, widening of the Eagle
Ridge trail to the Eagle Express (the southernmost ridgeline would not be disturbed), and
rock and stump removal on Paradise Lost. These projects would improve snow-grooming
capabilities and enhance skierlboarder egress and circulation from the Powderhorn upper
terminal area.

•

Portions of the Sol-Bright trail located on private land would be widened and regraded in
order to accommodate snow grooming (see Figure 2-ISol-Bright Trail Work (C7)). The
development of section 9a and improvements to section 9b would enhance access from
Solitude to Brighton. However, use of the Sol-Bright trail from Brighton to Solitude would
remain constrained by section 9c (NFS land), a shortflat section that is narrow, and restricts
snowcats. Use of the Sol-Bright trail would likely increase minimally, and improve the
connection between Solitude and Brighton.

•

The area north of the proposed Honeycomb lift and west of the Challenger Trail (private land
only) would be thinned for forest health and vigor. This project may provide for some
additional glade skiing opportunities from the ridge-crest to the Honeycomb return trail. In
conjunction with the addition of the Honeycomb return lift, use would likely increase in this
area. However, due to the limited terrain in this area and the potential need for long traverses
(dependent upon areas skied) to either return up canyon to the Honeycomb return lift or to the
Eagle Express lift. These areas are not expected to receive high use. It is likely that these
areas will receive the greatest use for powder skiing after the preferred areas on the mountain
that provide easier access/egress and have longer runs have been skied out.

Overall, trail improvements on private land in Alternative 1 increase total trail acreage by
approximately 0.3 acre. As shown in Table 4-44 the total comfortable capacity of Solitude's
formal trail network would continue to exceed the comfortable capacity of the lift system.

Table 4-44
Comfortable Carrying Capacity' of Solitude's Lifts and Formal Trails by Alternative
a

Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Lifts Trails

Lifts Trails

Ski Pod
Lifts Trails
Link
Moonbeam
Sunrise
Apex
Eagle
Powderhorn
Summit
Main StreetiS
Honeycombb
Redman
Sol-BrightC
West End

Lifts Trails

Lifts Trails

Lifts Trails

220
220
235
235
220
235
235
220
235
220
235
220
820
926
830
983
830
983
983
830
983
830
983
830
710
710
926
710
926
710
789
710
789
710
785
873
360
620
620
892
706
620
706
620
706
620
706
706
1,340 1,603 1,340 1,603 1,340 1,603 1,340 1,603 1,340 1,420 1,340 1,603
550 1,215
904
850
904
904
850
850
904
850
904
850
410 1,529
410 1,523
410 1,523
410 1,529
410 1,523
410 1,523
30
30
30
30
30
30
30
30
30
30
30
30
140
30
140
30
NA
140
· 30
140
140
30
140
30
264
290
264
290
NA
NA
NA
NA
NA
NA
NA
NA
10
10
10
10
10
10
NA
NA
NA
10
10
NA
NA
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Alt. 1

Alt. 2

Alt. 3

Alt. 4

Alt. 5

Alt. 6

Ski Pod
Lifts Trails

Lifts Trails Lifts Trails Lifts Trails Lifts Trails Lifts Trails
NA
NA
30
30
NA
NA
NA
NA
30
30
30
30
NA
NA
NA
0
0
NA
NA
NA
NA
NA
0
0
NA
NA
0
0
NA
NA
NA
NA
NA
NA
NA
NA
4,470 7,359 5,370 7,354 5,490 7,484 5,010 6,919 5,080 6,766 5,080 7,037

Magic Carpet
Pulse Gondolac
W -End ParkingC
Total

CCC or SAOT, based on current operational policies, procedures, and design criteria for Solitude Ski Resort.
The Honeycomb lift would contributed nominally to additional ski area capacity, since use of the Honeycomb lift is entirely limited by the
uphill capacities of the Eagle Express, Powderhorn, and Summit lifts; therefore, the capacity of the named trails in Honeycomb Canyon (about
50 acres) have been allocated to the Eagle Express, Powderhorn, and Summit lifts. For this analysis, only the capacity of unnamed skiable
terrain in Honeycomb Canyon (about 70 acres) is allocated to the Honeycomb lift.
C The Pulse Gondola and West-End Parking lift would serve as transportation lifts only, would not provide for round-trip skiing, and would not
add to the comfortable mountain capacity.
a

b

Solitude would continue to provide an appropriate mix of lifts and ski terrain that serve all skier
ability levels, although some deficiencies for lower intermediate skiers would remain.
Table 4-45 illustrates Solitude's proposed distribution of formal (named) terrain by alternative.

The lift and trail work in Alternative 1 would offer a fairly limited mountain expansion to the
marketplace. As Solitude has not performed any significant upgrading in many years, even this
limited expansion would meet with a positive response, at least in the short term.

Table 4-45
a
. b.y Ab·lit
S0 litu d e ' S D·IS t rI·b U ti on 0 fT erraln
I ty L eveI b.y Alternati ve
Alt. 1
Ability
Beginner
Novice
Low Int.
Interm.
Adv. Int.
Expert.
Total

Acres
5.2
30.0
32.8
129.7
86.5
87.1
371.3

Dist. b
3%
17%
l3%
37%
18%
11%
100%

Alt. 2
Acres
10.5
30.0
37.2
129.7
86.5
87.1
381.0

Dist. b
7%
16%
15%
35%
17%
10%
100%

Alt. 3
Acres
lOA

30.0
37.2
129.7
86.5
87.1
380.9

Dist. b
7%
16%
15%
35%
17%
10%
100%

Alt. 4
Acres
5.2
30.0
32.8
129.7
86.5
87.1
371.3

Dist. b
3%
17%
l3%
37%
18%
11%
100%

Alt. 5
Acres
5.3
30.0
32.8
129.7
86.5
87.1
371.4

Dist. b
3%
17%
l3%
37%
18%
11%
100%

Alt. 6
Acres
5.3
30.0
35.5
129.7
86.5
87.1
374.1

Dist. b
3%
17%
14%
37%
18%
11%
100%

Based on mdustry deSign cntena (see Table 3-31. Does not mc1ude unnamed "off-piste" terrain within the pennit boundary.
Skier/rider distribution based on slope capacity (not acres).
Source: Solitude Ski Resort; SE GROUP.

a

b

Snowmaking
Alternative I provides additional snowmaking coverage on private land, increasing total
coverage from 100 acres to 200 acres (see Figure 2-3). This action would increase the amount of
terrain open in the early season and during periods of low snow cover, helping to reduce
congestion and enhancing the recreation experience, particularly for intermediate to advanced
skiers. No additional snowmaking installation would occur on NFS land, nor would
aboveground snowmaking lines on NFS land be buried. Problems associated with low natural
snow cover on lower elevation terrain served by the Sunrise, Moonbeam, and Eagle Express lifts
would continue.
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With Salt Lake County and Army Corps o/Engineers (ACOE) approval, reclamation of Lake
Solitude would increase Solitude's snowmaking water storage capacity. This action would
enhance Solitude's ability to make snow during critical temperature periods and improve the
efficiency of snowmaking operations on existing and proposed (private land) terrain. Overall,
this action would help Solitude provide more consistent and enhanced alpine skiing and
snowboarding opportunities in the early season and during periods of low snow cover. However,
Solitude would continue to rely on its culinary water source for direct snowmaking purposes or
to replenish Lake Solitude, which could limit the resort's ability to meet snowmaking water
requirements during critical demand periods.

Night Lighting
Night lighting 0/ alpine or Nordic ski trails would not be permitted under Alternative 1.
Impacts to Skier Services
No improvements to guest services/amenities would occur on NFS lands. Services within the
Village, on private land, would continue to be expanded, but are not expected to meet current or
future needs for day use skiers. Solitude could develop a day lodge facility on private land near
the Eagle Express lower terminal, which would help meet some of the needs for day skiers. The
day lodge, as well as the parking expansion at the western end of the Moonbeam lot on private
land, would not provide adequate mountain access for beginner skiers, due to the lack of
adequate terrain served by lifts in that area. Beginner skiers would be required to fmd suitable
access to appropriate level lifts. It is expected that base area facility limitations would continue
to impair the quality of the alpine recreation experience. Ongoing limitations would include: the
lack of adequate food service, particularly at the Moonbeam Center; an imbalance in distribution
of facilities and services relative to distribution of lifts and parking; congestion at the Moonbeam
Base Area; and administrative inefficiencies (see Chapter 3, Recreation).
A summary of public skier services at Solitude by alternative is provided in Table 4-46.

Table 4-46
Facility
LCMC
Moonbeam
Roundhouse
Eagle
Village
Total
LCMC
Moonbeam
Roundhouse
Eagle
Village
Total

Guest Services Space by Facility and Alternative
Alt. 1
Alt. 2
Alt. 3
Alt. 4
Restaurant Seats
400
775
400
400
410
705
730485
85
190
190
190
190
20
0
100
75
150
150
150
150
1,545
825
1,545
1,545
Restaurant Space (sq. ft.
10,350
3,850
3,850
3,850
5,500
11,000
12,000
0
6,200
6,200
6,200
6,200
1,000
2,
000
2,000
0
1,700
1,700
1,700
1,700
24,750
24,750
24,750
11,750
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Alt. 5

Alt. 6

645
485
190
75
150
1,545

700
485
190
20
150
1,545

9,350
6,500
6,200
2,000
1,700
24,750

9,350
6,500
6,200
1,000
1,700
24,750
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Facility
LCMC
Moonbeam
Roundhouse
Eaele
Village
Total

Alt. 1
1,650
300
1,000
0
1,920
4,870

Men's
toilets/urinals
Women's toilets
Men's sinks
Women's sinks

36
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Alt. 2
Alt. 3
Alt. 4
Kitchen Space (sq. ft.)
3,750
1,650
1,650
2,000
3,600
3,600
1,000
1,000
1,000
0
500
500
1,920
1,920
1,920
8,670
8,670
8,670
Restroom Fixtures by Type
50
50
50

40
16
20

58
19
25

58
19
25

58
19
25

Alt. 5

Alt. 6

3,250
2,000
1,000
500
1,920
8,670

3,350
2,400
1,000
0
1,920
8,670

50

50

58
19
25

58
19
25

Given a mountain CCC/SAOT of 4,470, there would be a deficit of 664 restaurant seats and
10,600 sq. ft. of restaurant space, based on Forest Services and current industry standards. 6 Total
available kitchen space would exceed Forest Service standards and essentially meet current
industry standards. However, the need for kitchen space at the Moonbeam Center would remain.
Solitude would continue to provide sufficient and an appropriate distribution of restroom
facilities for men and women.

Base Area Circulation
Little change is expected from the current condition as describe in Chapter 3. The development
of private parking at the west end of the Moonbeam lot on private land would require beginner
skiers to fmd suitable access to the Moonbeam Center to access appropriate terrain. The Eagle
base area does not provide any beginner terrain. An intra-base shuttle system may be
implemented by Solitude to provide skiers in need of access to other base areas. SR 190 would
not be improved. Potential congestion problems as described in Chapter 3 may be exacerbated
should the Alternative 1 CCC be reached on a consistent basis.
Other Developed Winter Recreation
With Salt Lake County approval, Solitude could develop 10 RV spaces on private land and the
west end of the Moonbeam parking lot with electrical, water, and sanitation services. The RV
spaces would increase winter recreation and camping opportunities in upper BCC for skiers and
non-skiers alike. It is expected that the RV spaces would be utilized to near capacity for the
majority of the ski season and particularly on weekends and during holidays. For some site
visitors, the presence ofRV's may diminish the recreation experience, since they would add to
the built/developed character of the resort. RV's may potentially present additional impacts to
transportation in BCC, especially in the winter and under stormy conditions. R V parking would

USFS Handbook FSH2309.25 - Winter Sports Master Development Planning 1984.
SE GROUP. Based on sampling of 12 resorts within the Rocky Mountain Region of similar size character to
Solitude Mountain Resort.

5

6

Environmental Consequences

4-186

1

J

l

1

Chapter 4

Solitude MDP Update Final EIS

likely displace day skier parking and reduce parking available for skiers as well as non-skiing
visitors.
An outdoor skating rink could be developed on private land within the Solitude Village complex.
The skating rink would increase the winter recreation opportunities at Solitude and would
primarily serve local area residents and guests at the Solitude Village. Given its location within
the Village complex, the rink would likely be utilized more by guests staying in the village than
local arealday visitors. Given its location, activity associated with the skating rink would likely
have limited effect on other Canyon visitors or area residents living outside the immediate
Village. Due to its relatively limited capacity (20-40 users at one time), the skating rink would
have a nominal effect on total winter use within BCC over the long term.

Developed Nordic Skiing
No change in Solitude Nordic skiing operations would occur in Alternative 1. However, with
build-out of Solitude Village, available parking for Nordic skiers at the Village area would
become more limited. It is expected that the existing shuttle service between Solitude and the
Nordic Center would continue. Growth in Nordic skiing at Solitude under the No Action
Alternative is expected to follow historic trends.

Backcountry Skiing
Available parking at Solitude for backcountry skiing enthusiasts would become more limited,
especially in the Village area and during peak operating periods. This may discourage
backcountry skiers from using Solitude for backcountry access, potentially increasing pressure on
other access points within BCC.
With the addition of the Honeycomb lift, backcountry skiers, primarily in Silver Fork Canyon,
may notice the presence of the lift and increased use, particularly in the Honeycomb Canyon
area. However, the backcountry ski use and Honeycomb Canyon use are largely segregated
activities and it is expected that the new lift would have minimal effects on backcountry skiers.
The Honeycomb return lift would not provide access to backcountry terrain.
Improvements to the Sol-Bright trail (9a &9b) are not expected to affect backcountry skiers in the
Twin Lakes area.

Avalanche Control
No change in the avalanche control areas would occur. However, installation of the Honeycomb
lift would serve to expedite avalanche control procedures and increase utilization in Honeycomb
Canyon.
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Alternative 2 - Proposed Action

Alternative 2 represents the greatest degree of development and the greatest enhancement of the
skiing experience. Effects to the recreation experience in Alternative 2 incorporate projects on
private land as discussed in Alternative 1.

Impacts to Alpine Skiing Demand
In Alternative 2, skier visit growth would be driven largely by increases in total skier/rider
demand to Utah and the Wasatch Front ski areas in general, similar to that of Alternative 1.
However, with additional skier service facilities, snowmaking, and lift and mountain capacity combined with increased parking capacity and improvements to base area and mountain
circulation patterns on private and NFS land - this alternative would attract and comfortably
accommodate higher visitation levels, as compared to Alternative 1. According to the GOPB
Utah Skier Visit Analysis, under the Proposed Action scenario, skier visits at Solitude would
increase from 203,000 to 247,000 in 2010.

The revised GOPB skier visit projections assume that the remaining alternatives would see
essentially similar levels ofgrowth during the projection period. This is due to the fact that
under Alternatives 2-6 the proposed improvements result in a fairly similar projected daily skier
capacity (CCC) and all would offer a significant improvement in on-mountain facilities and skier
support services. Because the GOPB study did not provide detailed analysis of the influence that
a particular element of each alternative might have on skier visits, the adjustments to the GOPB
projections, as outlined in Appendix K of the Draft EIS, have been eliminated. Please see
Response to Comments in Vol. II of the FEISfor a discussion on the revisions to the GOPB
analysis.
Total annual skier visitation is projected to increase about 21.70/0 from 2002 to 2010, about 2.4%
per annum. Ski area utilization is projected to remain close to current levels, and consistent with
resorts of similar size in the Rocky Mountain region. It is interesting to note that Solitude
achieved 242,200 skier visits in the 1994-95 season (see Table 3-27).
There would be a total of 13.49 acres of parking available for day use resulting in a net increase
of 3.00 acres in parking capacity compared to the pre-village development parking. Based on a
projected CCC of 5,370 SAOT, 10.18 acres of parking capacity would be needed to meet the
design day capacity. There would be 3.31acres of excess parking available under Alternative 2.
Parking capacity is expected to meet current and future demand for day skier parking and provide
capacity for non-resort visitors, including backcountry skiers, Nordic Center skiers, and adjacent
resident parking. Although there is adequate parking capacity for non-skiing guests, those guests
accustomed to parking in the Village area would likely be displaced to other lots at Solitude that
do not provide as proximate an access to their destination points.
Given proposed improvements, local and destination skiers may be more likely to patronize
Solitude and somewhat less likely to seek alternative destinations, as compared to Alternative 1.
In this regard, Alternative 2 may have a minor effect of moderating visitation growth at
competing ski areas, as compared to Alternative 1. Solitude's annual skier visits would increase
by an additional 44,000 during the forecast period. Nonetheless, given the overall size of the
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regional marketplace, the distribution of competing ski areas, and the expectation that .
improvements would also occur at competing ski areas, only modest changes would be expected
in the relative market shares of ski areas along the Wasatch Front.

Impacts to the Quality of the Alpine Skiing Experience
Alternative 2 would allow for development and improvements on NFS land, beyond those on
private land as described in Alternative 1.
Lifts and Trails
The Moonbeam lift would be replaced with a high-speed detachable quad in new alignment,
increasing the capacity (CCC) of the lift from 440 to 830 SAOT. 7 The Moonbeam upgrade
would provide all the recreation experience enhancements as described in Alternative 1. The
new alignment would also reduce congestion at the Moonbeam Base area and provide improved
unloading and reduced congestion at the top terminal.
The Apex lift would be replaced with a high-speed detachable quad in the existing alignment,
increasing the capacity (CCC) of the lift from 360 to 620 SAOT (see Table 4-44). This project
would provide for easier loading/unloading and improve out-of-base access to Solitude's slopes
from the Village/LCMC base area. It is expected that the number of skiers/riders riding the lift,
on average, would be similar to existing conditions, while the amount of time spent in the lift line
and riding the lift would be reduced. Alternative 2 also includes lowering the Apex upper
terminal and terrain modifications between Fleet Street and Diamond Lane and on the upper
Apex and Alta Bird; the effects of these improvements would be the same as described for
Alternative 1.
The Powderhorn lift would be replaced with a high-speed detachable quad in the existing
alignment, increasing the capacity (CCC) of the lift from 550 to 850 SAOT. This lift upgrade
would provide for easier loading/unloading, improve skier distribution from the Village base
area, and meet circulation requirements of skierslboarders. The new lift capacity (850 SAOT)
would comfortably match slope/terrain capacities (904 SAOT). Improvements to trails in the
vicinity of Powderhorn's upper terminal and associated effects would be the same as described
for Alternative 1. Upgrading the Powderhorn, Apex and Moonbeam lifts to high-speed quads
would more evenly redistribute skiers across the entire mountain and reduce the congestion and
load from the Eagle Express lift and the terrain it serves.
A new 1,200-foot Redman beginner lift and a 200-foot-wide trail would be constructed on NFS
land, located to the southeast of Solitude Village. This lift and terrain would provide additional
opportunity for beginners and potentially reduce skier densities on the Link lift terrain. The
Redman lift and trail would provide a dedicated and isolated beginner and teaching area. The
Redman area lift and trail may be somewhat inaccessible for some beginning skiers. Skiers
would be required to push or walk and carry their skis from the Last Chance Mining Camp
(LCMC) to and from the base of the Redman lift, approximately 800 feet. This may be excessive
Even though the hourly capacity of the lift would be the same as in Alternative 1, the new Moonbeam alignment is
200-feet longer under Alternative 2, which places more riders on the lift and increases the CCC/SAOT of the lift by
approximately 10 guests (compared to Alternative 1).
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for beginner skiers. Skiers staying at the Village would have a relatively easy walk to the
Redman area, but would have a similar walk or push to access the main resort.
A new Magic Carpet lift (a ground/snow level conveyance belt system) and trail (approximately
50 feet wide by 100 feet long) would be constructed just west of the LCMC facility. The Magic
Carpet would meet the learning requirements of first-time beginners. The Magic Carpet lift
would be visible from some Giles Flat homes and noise associated with its use may diminish the
ambiance of the site for some residents.
The new Sol-Bright double chair would be installed and would lift-connect Solitude and
Brighton ski resorts. The Sol-Bright lift would provide a more efficient and reliable interconnect
between Brighton and Solitude, serving to enhance the overall skiing experience and
opportunities in Big Cottonwood Canyon; it may reduce vehicular and/or shuttle traffic on SR
190 between the two areas. While the Sol-Bright lift would help distribute skiers between
Solitude and Brighton, it would have a nominal effect on the ski area's capacity (CCC/SAOT).
The lift would provide limited opportunity for round-trip skiing and its use would be entirely
constrained by the uphill capacities of the Summit lift at Solitude and the Evergreen (scheduled
to be removed in 2001 or 2002) and Millicent lifts at Brighton (see Table 4-44).
Section 9c (on NFS land), as well as the other Sol-Bright trail sections identified in Alternative 1,
would be modified. These actions would provide for more consistent slope gradients and allow
machine grooming for the full extent of the trail that would improve travel between Brighton and
Solitude for skiers and snowboarders alike.
The New Trail, approximately 120 feet wide, would be developed from the top intersection of the
Summit lift, Summit Access trail and Northstar trail to merge with Deer Trail. This trail would
provide additional, groomable intermediate terrain that would improve the balance of terrain
within the Sunrise lift pod and increase utilization of this part of the mountain.
Alternative 2 would widen the existing Ski School staging area at Moonbeam Center (between
Little Dollie and the Link lift bottom terminal). This action would allow for staging of classes
away from the main skier traffic and would provide a safer and more appropriately-sized meeting
place and improve the learning experience for beginning skiers and snowboarders.
The dense/thicketed area north of the proposed Honeycomb lift and west of the Challenger trail
(both private and NFS land) would be thinned for forest health and vigor. This project may
provide for some additional glade skiing opportunity from the ridge-crest to the Honeycomb
return trail, particular in the area immediately west of the Challenger trail. Use of the area
immediately north of the proposed Honeycomb return lift for glade skiing and snowboarding
would be similar to Alternative 1.
A two-stage Pulse Gondola/people mover would be developed from the west end of the
expanded Moonbeam parking lot/Eagle Express Day Lodge to the Last Chance Mining Camp
(LCMC), with a mid-way terminal located at the Moonbeam Center. The Pulse Gondola would
provide effective transportation and circulation between the three base areas and would reduce
the need for an intra-resort shuttle.
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The lift would be visible from some areas within and adjacent to the resort, including Giles Flat
residences, Highway 190 at the Moonbeam entry and above the Village, and other areas within
the permit boundary. The Pulse Gondola and its associated lift apparatus and terminal facilities
may be perceived to increase urbanization into the area and diminish the experience for some,
especially adjacent residents. Others, primarily skiers, would likely perceive the lift as a positive
amenity that would enhance their recreational experience. The gondola would not add to the
comfortable capacity (CCC/SAOT) of the mountain lift network (see Table 4-44).
A low capacity, low profile double chairlift would be constructed to connect a new West End
parking lot (between Big Cottonwood Creek and SR 190) to the Eagle Express base area. The
, West End parking lift would not add to the comfortable capacity (CCC/SAOT) of the mountain
lift network. The lift may create some unforeseen operational challenges and frustrations for
some visitors. Lift riders mayor may not have equipment (some may need to rent equipment) or
experience riding lifts. This could cause concerns loading and unloading the lift. Riders may
also have to deal with carrying excess gear, including bag lunch and other miscellaneous
equipment. Beginner skiers would have to ride a second lift, the Pulse Gondola, to access
appropriate terrain. Furthermore, guests parking in this lot would be required to download on
the lift atthe end of the day to get back to their vehicles. Some would find this an inconvenience.
An inter-parking shuttle would likely be necessary to support the lift access and meet the needs
of these guests. This would contribute to congestion in the Moonbeam lot and SR 190. These
are operational issues that have the potential to detract from the recreational experience for some
visitors.
Overall, trail improvements on private and NFS lands in Alternative 2 represent an increase in
the total trail acreage at Solitude of approximately 10.0 acres over current conditions and 9.7
acres over Alternative 1. The total comfortable capacity of Solitude's formal trail network would
exceed the comfortable capacity of all lift pods, with improved (reduced) skier densities on the
Sunrise ski pod. However, some deficiencies for lower intermediate skiers would remain, as
shown in Table 4-45. The magnitude of all of these improvements to Solitude's mountain
facilities would likely create a sustained interest in the resort and increase seasonal skier visits
during the next 5 to 10 years.
Lift capacity SAOT under Alternative 2, based on Forest Plan methodology, would increase from
5,725 to 9,275 SAOT, which exceeds the Forest Plan lift capacity SAOT allocation of 5,100.

Night Lighting
Night lighting would be installed on the proposed Redman lift and trail, on lower Main Street
(i.e., Village base area), in the lower Sunrise area, and on the Link lift and Easy Street trail. The
proposed night lighting would serve to provide nighttime recreation opportunities (beginner
skiing/snowboarding and snowplay) in the vicinity of the Village base area and extend ski
opportunities for destination guests and visitors from Salt Lake. Lighting of lower Main Street
and the Link lift would also provide a lighted connectivity to the Moonbeam lot. The Redman
lift would also provide additional night access to the proposed lighted Nordic trail network.
With proposed night lighting operating hours from 5:00 to 10:00 PM, the night lighting would
introduce a new lighting impact and could diminish the ambiance of the site for some adjacent
residents and other canyon visitors. Other visitors, including skiers participating in night skiing
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activities at Brighton or Solitude, may view the proposed lighted skiing opportunities as positive.
Lighted night Nordic skiing would be a new recreational opportunity and would likely be valued '
by some users. Utilities for the lighting would be buried within trail and/or lift alignments. Most
lighting fIxtures and cable at the Nordic Center loop would be temporary. All fIxtures and the
cable that are not pennanently attached to the bottom or side of the boardwalk would be required
to be removed prior to each summer season. State-of-the-art lighting fIxtures would be attached
to lift towers, free-standing poles or adjacent trees, as appropriate, and directed away from the
base area where possible, to minimize visual impacts. All lighting fixtures and utilities proposed
for the Redman Campground area would be permanent. A discussion of the impacts associated
with night lighting has been added to Appendix H

Snowmaking
Alternative 2 would expand snowmaking coverage on both private and NFS lands, increasing
total coverage from 50 acres to 250 areas. In addition to coverage provided in Alternative 1,
Alternative 2 would provide snowmaking coverage on the lower elevation terrain served by the
Sunrise, Moonbeam, and Eagle Express lifts, improving skier access to lower lift terminals
during low snow periods. All existing aboveground snowmaking lines on NFS land would be
buried. This action would increase the amount of terrain open in the early season and during
periods of low snow cover and help to reduce congestion and enhance the recreation experience,
particularly for intennediate to advanced skiers. Burial of existing lines on NFS land would
reduce the amount of snowmaking required and enhance machine-grooming efforts in those
areas. A weir would be constructed in Big Cottonwood Creek that would improve Solitude's
snowmaking flexibility to either replenish Lake Solitude or make snow directly during critical
demand periods.
Impacts to Skier Services
The Moonbeam Center and LCMC would be expanded and a new day lodge facility at the Eagle
Base Area would be constructed to incorporate additional guest service facilities. The expanded
LCMC, Moonbeam Center and new Eagle Express base area lodge would be designed to
incorporate the Pulse Gondola.
Overall, proposed day lodge and guest services amenities would improve the quality of the alpine
recreation experience at Solitude by providing services in a more balanced fashion with the
mountain capacity. This alternative would also develop additional services at the Moonbeam,
including restaurant, rental, locker, restroom, and ski school facilities.
The LCMC would be expanded to provide additional space for food/beverage, nursery/day care,
teens and children, ski-check/locker, retail, ski school, and other skier services, as well as
additional restroom and administration space. A portion of the expansion would be utilized for
proposed winter ice skating services (i.e., skate rentals).
Day lodge development at the Eagle Base Area would be limited to tickets, restrooms, lockers,
and self-serve vending machines, since guests would have convenient access to other services
available at Moonbeam and LCMC via the Pulse Gondola.
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Under FS guidelines, a CCC of 5,370 guests would require 1,790 seats. This would be a
shortfall of 245 seats from the proposed 1545 seats but a significant improvement in seating
capacity over existing conditions. Seating shortfall would not be a problem unless Solitude
consistently experienced full skier capacity days (see Table 4-46 for the proposed distribution of
seating). Proposed restaurant and kitchen space is slightly more than FS guidelines would
indicate and is acceptable given the fact that this space is distributed over three base areas and
some replication of uses is expected.
The number of restroom fIxtures would be expanded resort-wide to accommodate the increase in
guest capacity. All new and expanded guest services and day lodge facilities would comply with
Americans with Disabilities Act (ADA) requirements.

I
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In addition to the expanded base lodges, a new Resort Operations Center with administrative
functions, public safety services and vehicle maintenance would be developed. Currently many
of the mountain management and administrative functions are distributed at different locations
throughout the base area, resulting in operational inefficiencies. The Resort Operations Center
would allow for the centralization of similar mountain operations functions, enhanced employee
space, and provide for enhanced medical services with improved helicopter, emergency vehicle
and/or ski patrol access. A new Salt Lake County fire station would further complement
centralized functions designated for this operations center.
Base Area Circulation
With the Pulse Gondola, this alternative would likely reduce vehicular traffIc on SR 190 and
within resort parking ·lots. The gondola would transport guests to each of the three main base
areas (Eagle, Moonbeam and LCMC), thereby reducing the need to drive to and park at those
locations. An expanded guest/transit drop-off would be developed adjacent to the Moonbeam
Center and the Pulse Gondola station.
A BuslHigh Occupancy Vehicle lot would be constructed adjacent to SR 190 and the Moonbeam
access road. This lot ( 1.44 acres) would replace parking lost with the redesign of the mass
transit!guest drop-off at Moonbeam Center and would enhance parking effIciency within the
Moonbeam lot. This alternative would also widen and extend the Moonbeam lot on NFS and
private land near the Eagle base (totaling 2.88 acres). In addition, the West End lot would be
developed on NFS land adjacent to SR 190, northeast of the Eagle Express base area. Guests
would access the West End lot from the SR 190 about 1,800 feet west (downhill) of the
Moonbeam entrance and would access the Eagle base by a low-profIle double chair lift. This
alternative would provide about 13.49 acres of parking for visitors to Solitude. Adding two
additional access points onto SR 190 may create additional congestion problems during peak
PM departure periods. The Moonbeam lot entry/exit road would be widened. In conjunction
with the addition of highway acceleration/deceleration lanes, skiers would be able to enter and
exit the parking lot more effIciently, and there would be less congestion, especially in the PM
peak exit period. Overall, the proposed mass transit and parking improvements combined with
the Pulse Gondola would improve visitor convenience and may reduce the amount of time it
takes for some visitors to access services and the slopes and enhance the recreation experience
for som~ users over the long term.
Environmental Consequences

4-193

Solitude MDP Update Final EIS

Chapter 4

Other Developed Winter Recreation
A Trapper's Cabin (500 sq. ft.) would be constructed on the south side of the Children's Pond.
The cabin would be utilized as an educational program and interpretive center, providing
additional summer and winter recreation capacity within the existing SUP. Given its limited
capacity (10-20 users at one time), the Trapper's Cabin would have a nominal effect on total
winter use within BCC over the long term.
An outdoor skating rink would be developed on NFS land to the adjacent southeast of LCMC.
The skating rink would increase the winter recreation opportunities at Solitude and would
primarily serve local area residents and guests at the Solitude. Due to the increased distance
from the Village relative to Alternative 1, those staying in the Village may be less likely to utilize
the skating rink in this location. The skating rink would increase activity and noise proximate to
Giles Flat residents (particularly those immediately adjacent to LCMC), potentially diminishing
the level of solitude attainable at those residences. Due to its relatively limited capacity (20-40
users at one time), the skating rink would have a nominal effect on total winter use within BCC
over the long-term.

Developed Nordic Skiing
Nominal change in Solitude's daytime Nordic skiing operations would occur in Alternative 2.
Parking lost in the build-out of Solitude Village would be replaced and expanded. This
alternative should provide sufficient parking (in conjunction with mass transit) for all visitors.
Nordic skiers would also be able to utilize the proposed Redman chair to reach the Nordic trail
network from the Village base, which may enhance the Nordic experiencefor some over existing
conditions. The addition of night lighting to the Nordic trail system would expand the hours of
operation of the facility and expand utilization. Night-time use of the trail system may also
create an appeal for other recreational users such as snowshoers or certain types of uses such as
evening interpretation programs. As a result, growth in Nordic skiing at Solitude is expected to
slightly increase over historic trends.

Backcountry Skiing
Parking lots in the build-out of Solitude Village would be replaced and expanded with new
parking on NFS land near the Moonbeam lot entrance and on NFS and private lands at the westend of the Moonbeam lot and potentially provide limited parking for backcountry skiing
enthusiasts, which may reduce pressure on other backcountry access points in BCC compared to
Alternative 1. The loss of the current parking capacity in the Village area may limit parkingfor
backcountry skiers and non-resort visitors who seek a direct access from this parking area to
nearby trailheads.
Installation of the Sol-Bright lift and accompanying trail work would improve the existing
connectivity between Brighton and Solitude. The new lift may stimulate some additional skiing
in the Twin Lakes area. Skiers may be more inclined to ski areas above the Twin Lakes,
accessed by the Summit lift, and return to the resort via the Sol-Bright lift. The top terminal of
the proposed Sol-Bright lift would be located approximately 1,000 linear feet along the ridgeline
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below the top terminal of the Summit lift. Skiers would be required to ski to the base of the
Summit lift and ride the lift to gain return access to this area. This area is south facing and would
require a long traverse or push around Twin Lakes to access the new lift. This terrain is already
accessible from the Summit lift. It is unlikely that this lift would lead skiers to venture further
out toward Twin Lakes Pass and beyond toward the Wolverine Cirque or Grizzly Gulch areas.
Based on the limited quality and quantity of backcountry type terrain made more accessible by
the new lift, and the amount of effort required for access and egress, potential effects to
backcountry skiers are expected to be minimal.

Avalanche Control
Same as discussed in Alternative 1.

4.4.5.2.4

Alternative 3

Impacts to Alpine Skiing Demand
Effects to the recreation experience under Alternative 3 would be similar to those discussed in
Alternative 2 with the following exceptions described below.
Impacts to Alpine Skiing Demand
Skier visit growth is expected to be similar but slightly less than projected for Alternative 2;
CCC is slightly higher, but the resort improvements are somewhat reduced.
There would be a total of 10.10 acres of parking available for day use representing a net
reduction of 0.21 acres in parking capacity compared to the pre-village development parking,
when the 1.18 acres of underground parking are factored in. Based on a projected CCC of
5,490, 10.45 acres of parking capacity would be needed to meet the design day capacity. There
would be a slight deficit of 0.35 acres of parking under Alternative 3. Parking capacity would
generally be expected to meet current and future demand for day skier parking. Parking capacity
for non-resort visitors, including backcountry skiers, Nordic Center skiers, and adjacent resident
parking may become limited over time. However, there is the potential that parking demand may
exceed capacity on some of the peak days. On these days, parking for non-skier visitors would
be limited and those visitors would likely be displaced. Increases in mass transit use or higher
vehi~le occupancy rates would increase the parking available for all users.

Impacts to the Quality of the Alpine Skiing Experience
Lifts and Trails
The Apex lift would be installed with a top-terminal drive to minimize potential noise impacts to
nearby residents (i.e., Giles Flat) compared to Alternatives 2, 4 and 5.
The Magic Carpet lift would not be constructed. Absence of the Magic Carpet would reduce
potential impacts to nearby residents (i.e., Giles Flat), but also represents reduced opportunity for
first-time beginners, compared to Alternatives 2, 5, and 6.
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Afixed-grip double (West-End) chair would be installedfrom the Eagle Express base area to
near the Roundhouse restaurant to provide alternative skiing access for all ability level skiers
except beginners, from the western end of the expanded Moonbeam parking lot to the Moonbeam
and Village base areas. The lift would reduce the need for most skiers to find other suitable
access from the Eagle Base area, especially for novice skiers, due to the lack of novice terrain
accessible from the Eagle Express lift. This lift would not provide adequate terrain for beginner
skiers. Beginner skiers and those needing to rent equipment would need to find alternative
means of accessing the Moonbeam Center.
Overall, trail improvements on private and NFS lands in Alternative 3 represent an increase of
9.9 acres in the total trail acreage.
Lift capacity SAOT under Alternative 3, based on Forest Plan methodology would increase from
5,725 to 8,775 SAOT, which exceeds the Forest Plan lift capacity SAOT allocation of 5,100.

Night Lighting
Night lighting of alpine and Nordic ski trails would not be permitted under this alternative.
Snowmaking
The effects of snowmaking improvements, Lake Solitude reclamation, and weir development on
Big Cottonwood Creek would be the same as in Alternative 2.
Impacts to Skier Services
Based upon public review and comments to the DEIS, the FS has revised skier service
allocations for each of the three base areas under Alternative 3. There would be no Pulse
Gondola and LCMC would remain as it currently exists. Skier services originally proposed for
LCMC would be re-allocated to Eagle Express and Moonbeam.
Eagle Express would maintain the 10,500 square feet of space proposed in Alternative 2, but
space originally proposed for the West End Lift and the Pulse Gondola would be utilized for
skier services. Services would be similar to those proposed in Alternative 2 with an expanded
food services component. At Moonbeam, the building would be expanded an additional 21,000
square feet and offer the full spectrum of skier support services. The services originally
proposed for the LCMC expansion would be relocated to Moonbeam. This alternative would
likely reduce the noise and size of the development in close proximity to Giles Flat residents and
would have less impact, compared to Alternative 2.
With a CCC of 5,490, the overall improvements to skier services would be slightly less than in
Alternative 2.
Base Area Circulation
The distribution of skier services to the three base areas would eliminate the need for the pulse
gondola as these services would be proximate to existing and proposed parking resources and
within reasonable skier walking distances. A good balance between lift capacities and base area
location.s would result from this alternative. A shuttle system could be employed as described in
Alternative 4.
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Other Developed Winter Recreation
The effects would be the same as describe under Alternative 2 except that the skating rink would
not be permitted on NFS lands. The effects the skating rink would be similar to Alternative 1.

Developed Nordic Skiing
The effects of night lighting of Solitude's Nordic trail network would be similar to Alternative 1.
The effects of parking replacement/improvements on Nordic access would be similar to those
described for Alternative 2. Growth in Nordic skiing at Solitude is expected to follow historic
trends as described in Alternative 1.

Backcountry Skiing
The effects of parking replacement/improvements on availability for backcountry skier parking
would be similar to those described for Alternative 2, but more limited. Other potential effects
would be similar to Alternative 2.

Avalanche Control
Same as discussed in Alternative 1.

4.4.5.2.5

Alternative 4

Impacts to Alpine Skiing Demand
Skier visit growth is expected to be less than projected for Alternative 2 based on the reduced
CCC and lower overall level of development (lifts, snowmaking, parking and base facilities).
There would be a total of 7.08 acres of parking available for day use, representing a net reduction
of 4.41 acres in parking capacity compared to the pre-village development parking. Based on a
projected CCC of 5,010 SAOT, 9.35 acres of parking capacity would be needed to meet the
design day capacity. There would be deficit of approximately 2.27 acres of parking capacity
under Alternative 4. Parking capacity is not expected to meet current and future demand for day
skier parking or provide capacity for non-resort visitors, including backcountry skiers, Nordic
Center skiers, and adjacent resident parking, even with increases in mass transit use and/or
increase vehicle occupancy rates. There would likely be some displacement of skiers based on
insufficient parking, even on non-peak days. Displacement would negatively impact skiers,
especially if they are not adequately informed prior to arrival at the resort. Brighton may be able
to accommodate displaced users on off-peak days when they have excess parking capacity, but
would likely not have eXf;ess parking capacity on peak days.
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Impacts to the Quality of the Alpine Skiing Experience
Lifts and Trails
For analysis and comparison purposes, the Honeycomb lift would not be permitted under
Alternative 4. Without the Honeycomb lift, existing skierlboarder conditions from Honeycomb
Canyon would remain similar to those described in Chapter 3. The Redman lift and trail, Pulse
Gondola, Sol-Bright lift, Magic Carpet, New Trail (Sunrise pod), forest stand thinning on NFS
land west of Challenger, snowmaking expansion on NFS land, and lower mountain night lighting
would not be permitted and the effects are similar to those described in Alternative 1. As a
result, to varying degrees, the ability of Alternative 4 to meet skier expectations and demand for
alpine recreation would generally be less than Alternatives 2, 3, 5, and 6.

Improvements to the Sol-Bright trail and associated effects to the alpine recreation experience
could be the same as described for Alternative 2. However, in this alternative, the Forest Service
would recommend that section 9b (on private land) be renovated within its current footprint.
Improvements to the Sol-Bright trail would provide easier and more consistent travel between
Brighton and Solitude for skiers and snowboarders alike, similar to Alternative 2.
Overall, trail improvements in Alternative 4 represent an increase in the total trail acreage at
Solitude by 0.3 acre (as in Alternative 1). The total comfortable capacity of Solitude's formal
trail network would continue to exceed the comfortable capacity of the lift system (see
Table 4-18). Without the New Trail (Sunrise ski pod), Alternative 4 represents no improvement
on Solitude's deficit of low intermediate terrain (see Table 4-45).
Lift capacity SAOT under Alternative 4, based on Forest Plan methodology, would increase from
5,725 to 7,575 SAOT, which exceeds the Forest Plan lift capacity SAOT allocation of 5,100.

Night Lighting
No night lighting of alpine and Nordic ski trails would be permitted under this alternative.
Snowmaking
In this alternative, snowmaking coverage at Solitude would be expanded on private land only,
with the same effects described for Alternative 1. In addition, existing aboveground snowmaking
lines on NFS land would be buried, which would help alleviate grooming problems and/or
additional snow requirements in those areas.

A weir would not be constructed on Big Cottonwood Creek.

Impacts to Skier Services
Improvements to Moonbeam Center, the Eagle Base Area, and the development of a new Resort
Operations Center and effects to the recreation experience would be similar to those described
for Alternative 3 (see Table 4-46). Moonbeam Center would be expanded the same as described
in Alternative 3. Eagle Express would be expanded to 8,000. The reduced skier service space,
when compared to Alternative 3, is consistent with the reduced CCC of 5,010 in Alternative 4.
With a proposed CCC of 5,010, about 1,670 seats would be required, a difference of about 125
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seats from the proposed 1,545, but representing an improvement from existing conditions. The
proposed increase of restaurant and kitchen space would be adequate to meet skier needs.
Base Area Circulation
An intra-base shuttle system would likely be employed. Such a shuttle system could be employed,
primarily between Moonbeam and Eagle Express, but distribution ofskier services would reduce
the need to move guests between base areas. Specifically, beginner and novice skiers as well as
other guests requiring services not available at Eagle Express would be well served by an intrabase shuttle system.
Alternative 4 would not develop the Bus/High Occupancy Vehicle Lot adjacent to SR 190 and
the Moonbeam access road would not be widened as discussed in Alternative 2.

Other Developed Winter Recreation
The effects of 10 RV spaces on private land at the west end of the Moonbeam parking lot would
be the same as described for Alternative 1.
The effects of an outdoor skating rink on private land within the Solitude Village complex would
be the same as described for Alternative 1.

Developed Nordic Skiing
Same as discussed in Alternative 1.

Backcountry Skiing
The limits on parking capacity in Alternative 4 may .discourage some backcountry skiers from
parking at Solitude, compared Alternatives 1,2, 3, 5 and 6. Based on total available parking, the
potential for increasing pressure on other access points within BCC woulc, be greater than in
Alternatives 1,2, 3, 5 and 6.
The Sol-Bright lift would not be developed in this alternative. The effects of improvements to
the Sol-Bright lift and trail on backcountry skiing would be the same as described for
Alternative 1.

Avalanche Control
Same as discussed in Alternative 1.

4.4.5.2.6

Alternative 5

Effects to the recreation experience under Alternative 5 would be similar to those discussed in
Alternative 2 with the following exceptions.
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Impacts to Alpine Skiing Demand
Skier visit growth is projected to be similar but slightly less than Alternative 2 (see Table 4-44).
There would be a total of 10.28 acres of parking available for day use, representing a net
reduction of 0.21 acres in parking capacity compared to the pre-village development parking.
Based on a projected CCC of 5,080,9.51 acres of parking capacity would be needed to meet the
design day capacity. There would be 0.77 acres of excess parking available under the
Alternative 5. Parking capacity is expected to meet current and future demand for day skier
parking and provide capacity for non-resort visitors, including backcountry skiers, Nordic Center
skiers, and adjacent resident parking. However, similar to Alternative 3, parking capacity may
not always accommodate peak day use.

Impacts to the Quality of the Alpine Skiing Experience
Lifts and Trails
Effects to the recreation experience for lifts and trails under Alternative 5 would be similar to
those discussed in Alternative 4 with the following exceptions.
The effects of installing and operating the Honeycomb lift on the alpine skiing experience would
be the same as described for Alternative 1.
The Sol-Bright trail improvements on NFS lands described in Alternative 2 would be allowed in
this alternative.
There would be no trail improvements associated with the Powderhorn lift upgrade. Similar to
Alternative 4, the New Trail would not be constructed in Alternative 5.

Overall, trail improvements in this alternative represent a O.4-acre increase in the total trail
acreage. The total comfortable capacity of Solitude's formal trail network would continue to
exceed the comfortable capacity of the lift system (see Table 4-44).
Lift capacity SAOT under Alternative 5, based on Forest Plan methodology, would increase from
5,725 to 8,675 SAOT, which exceeds the Forest Plan lift capacity SAOT allocation of 5,100.

Night Lighting
Night lighting would be installed on the Link lift and Easy Street trail. The proposed night
lighting would serve to enhance recreation opportunities (beginner skiing/snowboarding), as
described in Alternative 2. Night lighting in other areas would not be permitted as described in
Alternative 1.
Snowmaking
In this alternative, snowmakirig coverage at Solitude would be expanded on private land only,
with the same effects described for Alternative 1. In addition, existing aboveground snowmaking
lines on NFS land would be buried, which would help alleviate grooming problems and/or
additional snow requirements in those areas.
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A weir would not be constructed on Big Cottonwood Creek.

Impacts to Skier Services
Effects to the recreation experience under Alternative 5 would be similar to those discussed in
Alternative 4. With a CCC of 5,080, the seating shortfall would be about 150 from the proposed
1,545 seats.
Base Area Circulation
Effects to the recreation experience under Alternative 5 would be similar to those discussed in
Alternative 4 with the following exceptions. An intra-base shuttle system would likely be
employed, with impacts as described in Alternative 3.
Other Developed Winter Recreation
The effects of 10 RV spaces on private land at the west end of the Moonbeam parking lot would
be the same as described for Alternative 1.

Developed Nordic Skiing
•

What would be the affect on other winter users?

Nordic night lighting would only be installed on approximately 3 km Nordic trails at Silver Lake.
The proposed night lighting would increase opportunities for developed Nordic skiing in Big
Cottonwood Canyon. The existing and approved expansion of night lighting for alpine skiing at
Brighton would likely overshadow the low-voltage lighting proposed at Silver Lake. The Nordic
trail currently receives night use from Nordic skiers, who utilize the ambient light from the
lighting at Brighton. It is expected that additional lights at Silver Lake would create minimal
additional impacts to adjacent residents. Brighton does not offer night skiing opportunities on
Sundays. Nordic night lighting on Sundays would introduce a new impact to adjacent residents.
The proposed night lighting would likely cause increases in Nordic visitation to Solitude,
particularly during mid-week by those skiing after work, but to a lesser extent than in
Alternative 2. It is questionable whether night Nordic skiing at Silver Lake only is feasible. The
Silver Lake loop Nordic trail is short and flat. It would not provide challenge for advanced
skiers, who would likely be the users most targeted for this service. Without additional terrain, it
is unlikely that this alternative could create enough demand to sustain itself.

Backcountry Skiing
Effects to the recreation experience for backcountry skiers would essentially be the same as
described in Alternative 3.

Avalanche Control
Same as discussed in Alternative 1.
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Chapter 4

Alternative 6

Effects to the recreation experience under Alternative 6 would be similar to those discussed in
Alternative 2 with the following exceptions.

Impacts to Alpine Skiing Demand
Skier visit growth is expected to be similar to Alternative 2 based upon projected CCC and levels
of overall development.
There would be a total of 10.31 acres of parking available for day use, which is 1.18 acres less
parking capacity of the pre-village development parking. Based on a projected CCC of 5,080
SAOT, 9.51 acres of parking capacity would be needed to meet the design day capacity. There
would be 0.80 acres of excess parking available under Alternative 6. Parking capacity is
expected to meet current and future demand for day skier parking and provide capacity for nonresort visitors, including backcountry skiers, Nordic Center skiers, and adjacent resident parking.

Impacts to the Quality of the Alpine Skiing Experience
Lifts and Trails
The effects of all lift and trail improvements on the alpine recreation experience would be the
same as described for Alternative 2, with the following exceptions.
The Redman lift and trail would not be implemented as described in Alternative 1.
The Apex lift would be installed with a top-terminal drive to minimize noise as described in
Alternative 3.
The New Trail would be developed (Sunrise pod), but would average 75 feet in width, compared
to 120 feet under Alternatives 2 and 3. Steeper sections of the trail may be more intimidating to
low intermediate skiers than in Alternatives 2 and 3. Nonetheless, the trail would provide
additional low intermediate terrain, for which there is currently a deficit at Solitude (see
Table 4-45).
Proposed thinning north of the proposed Honeycomb lift and west of the Challenger trail (both
private and NFS land) and effects to the alpine recreation experience would be the same as
described in Alternative 4.
Trail improvements on private and NFS lands in Alternative 6 represent an increase of 3.3 acres
in the total trail acreage. The New Trail would also improve the balance of terrain within the
Sunrise lift pod, thereby reducing skier densities and enhancing the quality of the alpine
recreation experience, but to a lesser extent than in Alternatives 2 and 3.
Lift capacity SAOT under Alternative 6, based on Forest Plan methodology, would increase from
5,725 to 8,675 SAOT, which exceeds the Forest Plan lift capacity SAOT allocation of 5,100.
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Night Lighting.
Night lighting would only be installed on Nordic trails within Redman Campground and lighted
linkage trail from the Solitude Village. Effects would be similar to those described in
Alternative 2 for the Redman area. Effects to other areas would be similar to those described in
Alternative 1.
Snowmaking
The effects to the recreation experience would be the same as described for Alternative 2.
However, should reclamation of Lake Solitude not be approved, Alternative 6 provides for the
construction of an underground reservoir tank (up to two million gallons) near the Roundhouse
Restaurant. Of all alternatives, Alternative 6 provides the greatest ability of meeting
snowmaking requirements and alpine recreation needs.
Impacts to Skier Services
Under Alternative 6, the Eagle Express Lodge would be expanded in a fashion described in
Alternative 2, without the West End Lift terminal. Moonbeam would be expanded as described in
Alternative 3, although a larger portion of the square footage would be allocated for a gondola
mid-terminal redesign. LCMC would be expanded as proposed in Alternative 2, with the pulse
gondola terminating on the south side ofLCMC to reduce impacts to adjacent neighbors. The
services described for the base areas would be the same as outlined in Alternative 2.
With a proposed CCC of 5, 080, about 1,695 seats would be required, a deficit of about 150 seats
from the proposed 1,545. However, this represents an improvementfrom existing conditions.
The proposed increase of restaurant and kitchen space would be adequate to meet skier needs,
except under peak conditions.
Base Area Circulation
The effects to the recreation experience are similar to those described in Alternative 2. However,
no High Occupancy Vehicle lot would be provided as described in Alternative 4.
Other Developed Winter Recreation
The development of an outdoor skating rink within the Village (on private land) and subsequent
effects would be similar to those of Alternative 1.

Developed Nordic Skiing
The proposed night lighting at Redman Campground would increase opportunities for developed
Nordic skiing in Big Cottonwood. Skiers utilizing the Redman Nordic trails for night skiing
would have to park off-site at the Village area. There would be no night skiing access from the
Nordic Center at Silver Lake. This may detract from the experience and create some access and
administrative problems due to the separation of sites. Lighting within the Redman Campground
trail segments may be visible to some nearby homeowners. While the night lighting would likely
diminish the site ambiance for some nearby homeowners, others visitors would likely view the
lighting as additional recreation opportunity. Over the long term, the proposed night lighting
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would likely increase Nordic visitation to Solitude, particularly during mid-week by those skiing
after work, but to a lesser extent than in Alternative 2.

Backcountry Skiing
Effects to the recreation experience for backcountry skiers would essentially be the same as
described in Alternative 3.

J

~

J
Avalanche Control
Same as discussed in Alternative 1.

4.4.5.3

Summer Recreation

4.4.5.3.1

Alternative 1 - No Action

Developed Site Recreation
With Salt Lake County approval, 10 RV spaces could be developed on private land and the westend of the Moonbeam parking lot with electrical, water, and sanitation services. The RV spaces
represent a minor increase (approximately 50/0) in the supply of "camping" facilities currently
provided within BCC. It is expected that the RV spaces would be utilized to near capacity for the
majority of the summer. Camping in BCC is a common recreational activity. However, it would
be a new activity at Solitude and may be perceived by some as an intrusion to their recreation
experience because, unlike neighboring Forest Service campgrounds, there is no natural
screening of sites.
Lake Solitude would be dredged and/or dammed to provide additional snowmaking storage
capacity. In the short term, summer visitors would likely be affected by the construction
activities. In the long term, with appropriate revegetation measures, visitors would likely notice
no change in recreation experience that currently exists.
An outdoor skating rink could be developed on private land within the Solitude Village complex.
During the summer, the rink would be utilized for court and in-line skating activities. The
skating rink would provide additional recreation opportunities at Solitude and would primarily
serve local area residents and guests at Solitude. Given its location within the Village complex,
the rink would likely be utilized more by gUests staying in the village than local area/day visitors.
Given its relatively limited capacity (20-40 users at one time), the skating rink would have a
nominal effect on total summer use within BCC over the long-term.

I
I

Solitude would continue to provide summer recreation programs and amenities for the general
public, as well as its overnight guests, including food service, bike rentals, biking clinics
(instructional and educational), bike-related accessories, and mountain bike races and other
mountain special events.
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Construction activities associated with build-out of Solitude' s Village include replacement of the
Moonbeam II lift with a detachable quad in the existing alignment (previously approved),
ongoing maintenance within the SUP, and development on private land (i.e., the Honeycomb
Return lift, parking, Lake Solitude enhancement, snowmaking expansion). These projects may
impact some summer recreation opportunities in the vicinity of Solitude during construction
periods. Short-term direct impacts would occur due to the use of heavy equipment, helicopters,
and explosives in the area, which may temporarily disrupt, or detract from, the recreational
experience of some site users, including hikers, mountain bikers, sightseers, and possibly hunters.
In the long term, with appropriate revegetation measures, visitors would likely notice little
change in recreation experience than currently exists. Visitors to Honeycomb Canyon in the
summer, who currently notice little evidence of humans, will likely experience less solitude with
the presence of the Honeycomb lift.
Solitude's Village, upon completion, would provide some increases in demand for summer
recreation at Solitude and in BCC. Assuming 50% occupancy of the guest accommodations
(hotel and condominium) and an average of 2 guests per unit, it is estimated that up to 560
additional people per day would recreate in the area throughout the summer months, as compared
to existing conditions. Modest increases in demand for hiking, mountain biking, Frisbee disc
golf (under a temporary trial permit) and fishing would be expected, resulting in increased user
densities on local trail networks. Increased utilization of the Sunrise lift and resort trail system
are expected to occur on summer weekends when they are used for lift-served and dispersed
mountain biking and hiking.
Should the proposed RV spaces and/or Lake Solitude improvements not be approved by Salt
Lake County, no change in the potential recreation supply at Solitude would occur. Conditions
would remain as previously described in Chapter 3.

Dispersed Recreation
Aside from the relatively small number of guests staying at Solitude Village and the proposed 10
RV spaces at the west end of the Moonbeam Lot, Alternative 1 represents a nominal change in
the forces that influence summer recreation demand in BCC. It is expected that the majority of
summer visitors to Solitude would be a subset of those who are already visiting the canyon for
other reasons. Demand for off-site summer recreation, such as pleasure driving and sightseeing,
dispersed hiking and mountain biking, camping, picnicking, fishing, rock climbing, and hunting,
would generally be expected to follow regional population growth trends.
In the short term, pleasure drivers on SR 190 may experience periodic slowdowns of short
duration, due to the occasional movement of construction equipment and materials to and from
Solitude over the life of this plan (approximately 5-1 0 years). Additional vehicles on SR 190,
from increased overall visitation to BCC, could also lead to minor delays to those driving in the
Canyon.
Under all alternatives, summer users would continue to occasionally notice litter at the resort,
especially in areas near the ski lifts.
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Chapter 4

Alternative 2 - Proposed Action

The effects to the summer recreation experience for Alternative 2 is similar to Alternative 1 with
the following exceptions described below.

Developed Site Recreation
A Trapper's Cabin (500 sq. ft.) would be constructed on the south side of the Children's Pond
and be utilized as an educational program and interpretive center. The interpretive and
educational programs would likely enhance the understanding and enjoyment of the area. Given
its limited capacity (10-20 users at one time), the Trapper's Cabin would have a nominal effect
on total summer use within BCC over the long term.
Approximately 6 miles of new single-track mountain bike trail would be developed within the
Solitude SUP on NFS and private land in Honeycomb Canyon (see Chapter 2 and Figure 2-4),
increasing the trail network at Solitude to a total of approximately 31 miles. The trail segment
between Moonbeam Center and LCMC would be routed up-slope (to the south) in order to
minimize potential conflicts between mountain bike enthusiasts and Giles Flat residents.
The new mountain bike trail would be suitable for lower-to-mid level ability riders, a class of
trail that is currently lacking in BCC and elsewhere along the Wasatch Front. The trail additions
at Solitude would likely absorb some of the existing demand for existing mountain biking in the
area and may help reduce pressure and user conflicts on other off-site recreation trails in BCC.
Honeycomb Canyon is a secluded and scenic area that contains a number of historic mining sites
and artifacts. The development of an additional mountain bike trail in the canyon would lead to
increased use. More visitors would likely enjoy the experience in the canyon, but others may
experience a loss of solitude with the increased use and presence of a trail and lift.
An outdoor skating rink would be developed and would be utilized in the summer for court and
in-line skating activities. The rink would provide increased summer recreation opportunities at
Solitude and would primarily serve local area residents and guests at the Solitude Village. The
rink, in conjunction with other special events at the LCMC, would increase activity and noise in
close proximity to Giles Flat residents (particularly those immediately adjacent to LCMC),
potentially diminishing the level of privacy attainable at those residences. Summer operations of
the rink and special events held at the LCMC would occur primarily on weekends and evenings.
With its relatively limited capacity (20-40 users at one time), the skating rink would have a
nominal effect on total summer use within BCC over the long term.
An Alpine Slide would be developed and would be accessed via the Sunrise lift. The Alpine
Slide would generally follow the North Star ski trail alignment and cross an existing hiking and
mountain biking trail at four separate locations. At these crossings, the Alpine Slide tracks
would be suspended over the hiking/mountain bike trail or temporary wooden bridges would be
erected to carry hikers and mountain bikers over the Alpine Slide tracks. For some mountain
bikers and hikers, the Alpine Slide and footlbike bridges would add interest to the trail. For
others, the Alpine Slide and bridges would detract from the natural character of the trail. At the
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end of the summer operating season, the bridges, and all track laying on main ski runs, would be
disassembled and stored for the winter.
The Alpine Slide provides additional summer recreation opportunities at Solitude and in BCC for
area residents, Village guests, and other canyon visitors. For some BCC visitors, the Alpine
Slide would be perceived as an enjoyable outdoor activity, similar to the experience provided at
the Park City Mountain Resort. To others, the Alpine Slide would be perceived as an intrusion to
the natural environment, contributing to the perceived urbanization of BCC, and would likely
diminish their recreation experience. It is expected that most of the use generated by the Alpine
Slide would be new demand to the canyon. The Alpine Slide may also absorb some existing use.
With the addition of the Alpine Slide, summer operation of the Sunrise lift would be extended up
to seven days a week. Use of the Sunrise for lift-served mountain biking, disc golf, and hiking
would be extended accordingly. Traffic would also be expected to increase accordingly.
The Moonbeam Center and LCMC facilities would be expanded and a Pulse Gondola ("people
mover") would be developed between the two facilities. Though the Moonbeam and Last
Chance expansions would meet day skier food service requirements during the winter, the
additional space would enable Solitude to host meetings, small conventions, and other special
events during the summer. Operation of the Pulse Gondola (from the Moonbeam Center to
LCMC only) during the summer would allow summer day visitor parking at Moonbeam and
enhance the utilization of Moonbeam and LCMC facilities. Noise associated with the gondola
would be nominal, but the lift would be visible from some Giles Flat residences, which may
diminish the ambiance of the site for some owners. Increased use of the LCMC and the outdoor
rink, as previously noted, may also diminish the ambiance for adjacent landowners.
Construction activities associated with the build-out of the Solitude Village and implementation
of all proposed mountain improvements on private and public land may impact some summer
recreation opportunities and experiences in the vicinity of Solitude and in BCC during
construction periods, and represent the potential for increased short-term construction-related
impacts to summer mountain bikers and dispersed hikers, compared to Alternative 1. The
development of the full range of proposals in Alternative 2 would increase the number and size
of facilities including lifts and base facilities. These facilities would likely enhance the skiing
experience, but may be perceived as increased urbanization in BCC by some summer visitors and
likely diminish their experience.
Solitude's Village, upon completion, would likely provide slightly higher increases in demand
for summer recreation compared to Alternatives 1 and 3 through 6.
Visitors to Redman Campground willlikeJy notice permanent lighting fixtures and cable used for
the proposed Nordic night lighting. The lights would be attached to trees approximately 15 to 20
feet above the ground and would likely be evident, but are not expected to be overly intrusive to
most campground visitors. The lights would not be used in the summer. Visitors to Silver Lake
would not likely notice the presence of Nordic night lighting cables or fixtures. Most of the
cable and all of the lighting fixtures would be required to be removed at the end of the ski season.
Cable attached to the bottom or side of the boardwalk would be required to be painted the same
color as the boardwalk, and remain largely unnoticeable.
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Dispersed Recreation
Effects to dispersed recreation are expected to be similar to those discussed in Alternative 1.
Indirect effects to canyon visitors may include increased perceptions of urbanization due to the
development on more and often larger facilities and structures, as well as from the potential for
increased use. These effects vary across the alternatives, but due to the time frames for
implementation (5-10 years), the difference in the effects across the alternatives to the casual
visitor would likely be negligible.

4.4.5.3.3

Alternative 3

Developed Site Recreation
Effects to developed site recreation experiences are expected to be similar to those discussed in
Alternative 2 with the following exceptions:
•

The development of an outdoor skating rink and subsequent effects would be similar to those
of Alternative 1.

•

The Alpine Slide would not be developed in Alternative 3 as described in Alternative 1.

•

There would be no expansion of the LCMC and no Pulse Gondola.

Dispersed Recreation
Effects to dispersed recreation experiences are expected to be similar to those discussed in
Alternative 2.

4.4.5.3.4

Alternative 4

Developed Site Recreation
Effects to developed site recreation experiences are expected to be similar to those discussed in
Alternative 1 with the following exceptions:
•

The proposed 10 RV spaces on private land at the west end of the Moonbeam Lot are
analyzed as not being permitted and there would be no change to the current conditions as
described in Chapter 3.

•

The Lake Solitude reclamation is analyzed as not being permitted and there would be no
change to the current conditions as described in Chapter 3.

•

The design, location, and subsequent effects of the proposed Trapper's Cabin (500 sq. ft.)
would be the same as in Alternative 2.
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•

Alternative 4 includes expansion of the Moonbeam Center, and a Pulse Gondola would not
be built. The physical separation of the Moonbeam and LCMC facilities and absence of the
Pulse Gondola would limit Solitude's ability to efficiently utilize both facilities during the
summer. It is expected that meetings, conferences, and special events would be confined
primarily to the existing LCMC or other Village facility. Similarly, without the Pulse
Gondola, use of the Moonbeam lot for summer day use parking would be less efficient.

Dispersed Recreation
Effects to dispersed recreation experience are expected to be similar to those discussed in
Alternative 2.

4.4.5.3.5

Alternative 5

Developed Site Recreation
Effects to developed site recreation experiences are expected to be similar to those discussed in
Alternative 2 with the following exceptions:
•

The Alpine Slide would not be developed in Alternative 5 as discussed in Alternative 1.

•

The Pulse Gondola would not be built between the LCMC and the Moonbeam Center as
described in Alternative 4.

Dispersed Recreation
Effects to dispersed recreation experiences are expected to be similar to those discussed in
Alternative 2.

4.4.5.3.6

Alternative 6

Developed Site Recreation
Effects to developed site recreation experiences are expected to be similar to those discussed in
Alternative 2 with the following exceptions:
•

The design, location (in the Village), apd subsequent effects of the proposed skating rink (inline during summer) would be would be the same as in Alternative 1.

•

The Alpine Slide would not be developed as discussed in Alternative 1.

Dispersed Recreation
Effects to dispersed recreation experiences are expected to be similar to those discussed in
Alternative 2.
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Cumulative Effects

Past development and actions that have contributed to the recreation use of lands in the vicinity
of the project area include, but are not limited to, the development of SR 190 and other access
roads within the Salt Lake Ranger District; historic logging and mining activities; the
development of hiking and multiple use trails; the original development of ski facilities within
BCC and Little Cottonwood Canyons; campground and picnic area development within BCC and
along SR 190; residential and recreation lodging/home development within BCC.
A number of current and/or potential actions could affect recreation use patterns and recreation
experiences in and beyond the project area that include:
•
•

•

•
•
•

Implementation of the approved Master Development Plan Updates at Brighton, Alta, and
Snowbird;
Build-out of the Solitude Village on private land;

Outfitter and guide winter operations:
a. Wasatch Powderbird Guides helicopter skiing under Special Use Permit (SUP)
from USFS operation in central Wasatch mountain range.
b. Ski Utah Interconnect Adventure tour between Park City and Cottonwood
canyons ski resorts under SUP from USFS.
c. Alta Ski Lifts snow cat skiing in Grizzly Gulch proposedfor 2001-2002 season on
private land.
d. Solitude Nordic Center backcountry ski and snowboard tours in upper Big and
Little Cottonwood Canyons under SUP from USFS.
e. Exum Mountaineering Guides backcountry skiing and mountaineering in tricanyon area of central Wasatch mountain range.
Other residential/recreation home development on private land within BCC;
Installation of lifts and other recreation or real estate amenities or facilities in Summit and
Wasatch Counties off the Guardsman Pass road.
Continued regional growth and associated increased recreation use.

When combined with proposed recreation opportunity development at Solitude, each of these
projects and/or activities could result in short-term construction/development-related impacts to
various recreation activities on the Salt Lake Ranger District.
Overall, proposed improvements and expansion at Brighton, Alta and Snowbird would serve to
enhance the developed alpine skiing/snowboarding experience and accommodate growth as
projected by GOPB. When combined with proposed improvements at Solitude, all visitors to
these resorts would be provided with improved developed alpine skiing/snowboarding
opportunities, while the competitive balance of ski areas in the marketplace would remain
relatively stable. Non-skiing visitors may notice continued development and associated
construction activities on a larger scale as each resort implements its Master Development Plan.
For some, this may be perceived as further urbanization of these areas and a loss of the natural
character that they seek in their recreational pursuits.
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Potential lift and resort development on private land at Snowbird, on private land in Grizzly
.
Gulch by Alta, and Summit and Wasatch Counties (The Canyons, Park City Mountain Resort and
Deer Valley Resort) may reduce the area available for backcountry skiing and snowmobile use
and likely limit opportunities to fmd solitude and displace these enthusiasts to other areas. For
the 2001-2002 winter season, Alta has announced it will offer snowcat backcountry skiing on
private lands in Grizzly Gulch. The Grizzly Gulch/Twin Lakes Pass area is some of the most
accessible and popular backcountry terrain in the Wasatch and receives considerable use.
Further, the Wasatch Powderbird Guides and Ski Utah 's Adventure Interconnect tours utilize
Patsy Marley peak and Grizzly Gulch areas on their some of their ski circuits. The Alta snow cat
operation will not preclude opportunities for other backcountry enthusiasts to continue to use
this area but the increased user activity will result in more crowding with the potential for user
conflicts and a diminished recreational experience for some backcountry enthusiasts.
These facilities and activities, in addition to the potential Sol-Bright lift, would enhance the
existing lift and over-the-snow skiing interconnect between the various ski areas. The lift in
Mineral Basin that connects Alta and Snowbird represents a partial linkage of a multi-resort lift
and terrain connection that could potentially include Park City Mountain Resort, Deer Valley,
Bonanza Flats, Brighton, Solitude, Alta and Snowbird. The broad distribution of the areas in
question and diverse jurisdictional responsibility (two incorporated municipalities,
unincorporated lands offour counties, and federal lands) have precluded a detailed analysis of
the impact of this potential interconnect system. No single entity has decision-making authority
over the independent decisions that would allow this to occur; yet each individual jurisdiction
would likely bear some cumulative effects.
Implementation of Brighton's Master Development Plan would also provide additional summer
hiking and mountain biking opportunities within BCC. When combined with proposed mountain
biking trail development at Solitude under Alternatives 2, 3, 5, and 6, mountain bike demand and
use would be expected to increase in BCC. Some existing use may be displaced from other high
use trails in BCC, and reduce trail densities in these areas.
In all alternatives, build-out of Solitude Village, ongoing residential development in BCC, and
general population growth in the greater Salt Lake area would likely result in increased use for
both winter and summer recreation within BCC and the Solitude SUP.

Continued growth in Salt Lake and surrounding counties presents the greatest potential impacts
to recreation experiences in all canyons in the Salt Lake area. Combined with the continued
growth of private residences in BCC, the increases in use and development have the potential to
affect large numbers of visitors. The inc~eased use and development of BCC is perceived by
some visitors as an urbanization, or degradation of the natural character of the canyon.
Continued development at the ski areas, combined with continued development on private land,
will likely continue to have an effect on some visitors.
The effects on the recreation experience from increased growth along the Wasatch Front will
likely increase demand for year-round recreation opportunities. Diminishing federal budgets will
likely limit federal agency response other than to maintain current facilities or seek opportunities
with other entities or agencies.to meet the demand, where this is consistent with watershed
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protection mandates. Ski resorts have, to a small degree, developed some summer recreation
programs to assist in meeting the demand in areas that have existing infrastructure, staffing and
resources to provide these services. Regardless of these programs, the supply of recreation
opportunities in Bee or along the Wasatch Front remains essentially fixed. As the demand for
additional recreation opportunities continues to grow with the growing population, conflicts
among users will increase.

4.4.6
•

Land Use and Plans

How would issuance of a new combined Nordic and Alpine long-term Special Use
Permit affect the use and management of the area?

4.4.6.1

Ski Area Special Use Permits

The National Forest Ski Area Act of 1986 authorizes the Forest Service to "request that all
existing permit holders convert existing authorizations for a ski area to a new authorization
issued pursuant to the National Forest Ski Area Act." The Act also requires permit holders to
convert to a new term permit when there is a major modification to the ski area. Major
modifications include the construction of new facilities such as chairlifts and snowmaking
facilities.
Solitude may retain its existing alpine permit by showing compelling justification and amending
their permit to include the Graduated Rate Fee System clauses contained in the National Forest
Ski Area Permit Act. The amended 30-year permit would expire in 2006 and Solitude would
then be required to convert to a Ski Area Term Special Use Permit. The Nordic IS-year permit
would expire in 2008, but would not be affected by the Act and could remain separate.
Alternative 1 - Solitude would not be required to convert to a new term permit. Their existing
alpine Special Use Permit would expire in 2006, at which time they would be required to convert
to a new term permit. Solitude could choose to convert to a Ski Area Term Special Use Permit
under this Alternative.
Solitude would not combine its alpine and Nordic SUPs under a new 40-year Ski Area Term
Special Use Permit. Solitude's Nordic SUP would expire in 2008, at which time Solitude would
have to apply for a new permit. Both operations would continue to be permitted separately and
also would retain their existing separate permit area boundaries. No permit boundary expansions
would be permitted.
Under Alternative 1, the alpine permit area boundary would not be expanded. The SUP area
would remain at 1,418 acres.
Alternatives 2 through 6 - The Forest Service would permit Solitude to combine Nordic and
alpine SUPs and' convert them to a new Ski Area Term Special Use Permit. This would extend
the permit period for up to 40 years for both Nordic and alpine operations. However, the Nordic
and alpine permit area boundaries would remain separate and mutually exclusive and would
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continue to be managed as separate entities. Total permitted areas would change, depending on
the alternative selected. In Alternative 2, the alpine SUP would increase from 1,418 acres to
1,454 acres. This increase would accommodate the proposed Redman lift and trail (7 acres), the
Bus, High Occupancy and Other Vehicle Parking Lot ( 11 acres) and the West End Parking Lot
(18 acres). The Nordic SUP area would be reduced by 7 acres to reflect the change in use ofa
portion of the Redman area from Nordic to alpine.
In Alternative 3, alpine SUP would increase to 1,436 acres. As in Alternative 2, this increase
would allow development of the Redman lift and trail and the Bus, High Occupancy and Other
Vehicle Parking Lot, but the West End Parking Lot would not be permitted.
In Alternatives 2 and 3, combining the alpine and Nordic Ski Area Term Special Use Permit
would result in transferring the management and designation of approximately 7 acres of land
from the Nordic permit area to the alpine permit area. The entire combined permit boundary area
would remain dedicated to the activities defined in the Ski Area's Operating Plan for up to 40
years. Even though this area would be set aside primarily for winter recreational activities, it
would continue to provide other year-round recreation opportunities, including summer hiking,
biking, and other public activities, as well as some fee-based recreational services.

The alpine SUP would remain at 1,418 acres in Alternatives 4 through 6.

4.4.6.2

Land Use Plans

National Forest and county land use plans (see 3.4.6) provide guidance and direction for the
multi-jurisdictional mix of land ownership in Big Cottonwood Canyon. Although the action
alternatives are arguably consistent with the Salt Lake County Plan, all alternatives, including the
No Action Alternative, would require amendment(s) to the Forest Plan. These amendments are
discussed in Chapter 1 (Section 1.6.1.1) and detailed in Appendix A. Other land management
direction established in these plans would continue to be implemented as directed.

4.4.6.3

Cumulative Effects

Present-day activities on private lands in Big Cottonwood Canyon include resort-based recreation
activities and lodging, and residential development. Though many mining claims remain active
in the Canyon, no mines are currently operating in the Canyon. Home construction continues in
the Canyon and is under the jurisdiction of Salt Lake County. The County averages about five
building permits per year.
Residential construction in the Canyon is concentrated primarily in the relatively flat canyon
bottoms above Mill D (Cardiff Fork). Residential development consists mainly of new, yearround, single-family residences and small scale remodeling of existing homes, and is likely to
continue at or near its present pace. Salt Lake County oversees this activity.
It is anticipated that the above uses would continue into the future. Brighton Ski Resort, as part
oftheir.MDP Update, is in the process of upgrading its facilities and services. All proposed
actions at Brighton are within the existing permit area boundary. The only change in use comes
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from the expansion of night skiing opportunities that Brighton implemented in accordance with
the 1999 FEIS for its MDP Update. As these uses continue to increase, combined with continued
population growth along the Wasatch Front, some impacts to the recreating public could occur.
Summit and Wasatch Counties, as well as the Town of Park City, are currently reviewing
proposals from United Park City Mines for two separate developments near the Guardsman Pass
and Bonanza Flats areas. The development proposals call for a total of up to approximately 400
residential units, 350 condominiums, a 200-room hotel, a golf course, and a day ski lodge. If the
development is approved, there is potential that the Guardsman Pass road would be paved and
maintained on a year-round basis, at least from Park City to the Salt Lake County Line.
Independent of the real estate development, it is likely that three new ski lifts would be
constructed in the area and would, in essence, connect Park City, Deer Valley, Brighton, and
Solitude Ski Resorts. If approved, this proposed development could considerably affect land use,
transportation, and recreation patterns and opportunities in BCC.

4.5

SUMMARY OF ADVERSE EFFECTS WHICH CANNOT
BE AVOIDED

Implementation of any of the alternatives, including the No Action Alternative, would result in
adverse impacts to the physical, biological and human environment. Many of these impacts can
be reduced to acceptable levels using the mitigation measures specified by resource topic and
described in Chapter 2. The unavoidable adverse impacts summarized below are those that
would occur after application of these mitigation measures or those that cannot be mitigated to a
level approaching existing conditions. The degree of unavoidable adverse impact would be
proportional to the degree of construction, operation and maintenance actually undertaken.

4.5.1

Water Resources

The principle unavoidable impact to water resources is to water quality, which would result from
increased turbidity and sedimentation during all soil disturbing activities. These activities reduce
soil cohesiveness and infiltration capacity by mixing soil horizons, thus increasing erosion and
reducing groundwater recharge. Impacts would be short-term, but minor increases could be
expected for all alternatives. Sediment production could exceed natural rates, but these
exceedances should be localized and within acceptable levels because of implementation of the
CMPs described in Chapter 2.
Build-out of Solitude Village and increased snowmaking would also reduce streamflow in Big
Cottonwood Creek, by increasing utilization of culinary water supplies and direct withdrawal
from Lake Solitude and Big Cottonwood Creek. However, these uses would be within existing
permit limits currently held by Solitude and minimum flow restrictions would protect aquatic
habitat in Big Cottonwood Creek.
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Geological Resources

No adverse impacts to geological resources were identified. All alternatives would result in short
and long-term losses of soil productivity due to disturbance during facility improvements, lift
installations, trail construction and improvement, transportation upgrades, construction of
summer recreation facilities, snowmaking expansion, utility improvements and implementation
of the Vegetation Management Plan. Where soils are replaced by structures, roadways, lift tower
footings, etc., loss of soil productivity would be long-term. Soil loss may occur from any or all
soil disturbing activities as a result of erosion, but this should be limited to acceptable levels by
implementation of the CMPs described in Appendix C.

4.5.3

Air Quality

On-site air quality would be diminished to a small degree on a temporary basis due to
construction activities. Construction and equipment traffic on unpaved and paved roads and the
operation of internal combustion engines would have a temporary, localized adverse affect on air
quality where these activities occur. As a result of increases in average winter visitation, minor
increases in vehicular emissions would be expected over the long-term. No violations of State or
National Ambient Air Quality Standards would be expected for any alternative.

4.5.4

Aquatic Resources

Aquatic resources would be unavoidably impacted due to minor increases in turbidity and
sedimentation caused by erosion from soil disturbing activities, installation of a weir and pump
station and subsequent water withdrawals from Big Cottonwood Creek, enlarging and potential
dredging of Lake Solitude, and re-construction of the Moonbeam access road. Most impacts
would be temporary and mitigated to achieve acceptable levels of impact, but there would be a
permanent loss of aquatic habitat from construction of the snowmaking diversion weir.
Replacement of the existing culvert in the Moonbeam access road with a spanning bridge or
open-bottom culvert would restore aquatic habitat to pre-road conditions.

4.5.5

Vegetation

There would be a permanent loss of forest vegetation in all alternatives due to trail
improvements, new trails and lifts in some alternatives, construction of the new Resort Operation
Center, and improvements in the internal mountain roads. These vegetative types would be
largely replaced by vegetation typical of the open trails found at Solitude. Some forested and
other vegetation would be permanently replaced by man-made structures. Snowmaking
expansion projects would result in the "temporary disturbance and loss of vegetation typical of
riparian and ski trail areas. Implementation of the Vegetation Management Plan would result in
short-term adverse impact to some species, but in the long-term, vegetative communities are
expected to benefit. All activities would result in slight changes in the distribution of some
existing plant communities, slightly reducing some while increasing others. No TEPS species
would be impacted by these changes.
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Wildlife

Wildlife would be temporarily impacted by construction activities, primarily due to noise and
physical disturbance. There would also be slight impacts, both positive and negative, to various
wildlife species as they respond to changes in habitat from the vegetation impacts mentioned
above. The "new trail" in the Sunrise ski pod and the Redman lift and trail would reduce habitat
for species dependent on forested areas and would increase forest fragmentation in this area.
Night lighting may disturb wildlife species that winter in the area proposed for lighting, but these
impacts would be limited to the evening hours when trails would be lighted.

4.5.7

Visual Resources

All of the alternatives would create changes to visual resources. Some actions would
permanently change the landscape, creating open areas and new or expanded structures from
existing forested and open areas. Others would eventually blend with the surrounding landscape.
Although most base area actions would be consistent with current Visual Quality Objectives, the
increase in urbanization of the permit area would be apparent. Other actions are currently not in
compliance with current VQOs, including the Redman lift and trail, night lighting, HighOccupancy parking, and the West end parking lot. In these cases a Forest Plan Amendment
would be required to change the VQOs of these areas from Retention to Modification.

4.5.8

Socioeconomic

All alternatives would be expected to increase noise levels as a result of construction activities.
These impacts would be short-term and localized. In the long-term, localized increases in noise
levels would be expected due to increased snowmaking, traffic and user visitation in both the
summer and winter.
Ticket prices are likely to increase, as various actions are implemented. Traffic will increase,
regardless of the alternative, and serious, short duration congestion during peak use hours in the
winter will worsen, even with mitigation. Although there will be increased employment
opportunities both within and outside Big Cottonwood Canyon, there will be an increased
perception of urbanization to some canyon users.

4.5.9

Recreation

Increased visitation to Solitude and the surrounding area in all alternatives and during all seasons
would likely impact the recreational experience of those users that are seeking isolation,
remoteness and minimal contact with other users.

Environmental Consequences

4-216

Solitude MDP Update Final EIS

4.6

Chapter 4

RELATIONSHIP BETWEEN SHORT-TERM AND
LONG-TERM PRODUCTIVITY

In this section, short-term effects (beneficial and adverse) of the alternatives are discussed in

terms of their implications for the long-term stability and productivity of the environment within
and surrounding Solitude.
f

I
I

I
I
f

I
I
t

I

The Forest Service and Solitude have been committed to long-term management of the ski area
since ~ssuance of its Special Use Permit in 1957. This use accommodates a high level of
recreation visits on a relatively small portion of the WCNF. Former Chief of the Forest Service,
Jack Ward Thomas, noted that "[t]here is probably nowhere on National Forest land that we
provide so much use on such a small area with such low impact" (Seattle Times, 8/7/94, p. B4).
Each of the alternatives evaluated in this EIS continues this long-term commitment of the local
environment to a relatively high-density recreational use.
So long as ski area facilities are in place at Solitude, there will continue to be a change in the
diversity and distribution of plant communities from pre-development natural conditions. There
will be a commensurate change in the distribution and populations of wildlife species that are
associated with the plant communities found within the permit area. There would be loss of
short-term vegetation productivity associated with clearing and soil disturbance from various
development activities. Some loss of long-term productivity would occur where vegetation is
replaced by man-made structures. Because of increased snow depth and compaction, areas where
snowmaking and parking lot snow storage occur have an extended spring snowmelt period. At
these areas, there may be a diminished growing season for plants.

4.7

IRREVERSIBLE AND IRRETRIEVABLE
COMMITMENTS OF RESOURCES

Irreversible commitment of resources refers to non-renewable resources (such as an
archaeological site), or to those resources which are renewable only over a long period of time
(such as soil productivity). Irretrievable commitment of resources applies to the loss of
production, harvest or use of renewable natural resources. (Removal of wildlife habitat by
construction of a ski trail would mean an irretrievable loss of wildlife production while the area
is used as a ski trail. The wildlife production loss is irretrievable, but the action is not
irreversible. Use of the ski trail could be discontinued and the wildlife habitat could be restored.)
Solitude Mountain Resort is a long-term commitment of the terrain and area to developed
recreation. Although there are some irretrievable losses of various resources that result from this
use, this commitment is not irreversible. While it may be highly unlikely, it is possible that there
could come a time when it is determined no longer desirable to operate the resort or continue this
terrain use. The facilities, lift, and buildings could be removed and ski trails and area could be
revegetated or allowed to return to their natural state.
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Facilities, transportation, and summer recreation type projects would disturb between 31 and 72
acres of land (including 14 acres associated with village construction on private land),
depending on the alternative selected. The majority of this disturbance would be associated with
the actual footprint of buildings, structures, roads, and parking lots. Because these features
represent what is essentially a permanent land use commitment, there would be an irreversible
loss of soil productivity associated with the footprint acreage.
Ski trails, chairlifts, and snowmaking type projects would disturb soils to the extent that they are
vulnerable to wind and water erosion. Because the period of vulnerability would last until the
areas disturbed have been completely revegetated, there would be an irretrievable loss of soil
fertility from the erosion of humus enriched topsoil during the periods of construction and
stabilization.
Because of very thin or very rocky topsoil horizons, conservation practices may not be effective
on soil types RX, DRH, and ZWH. Projects implemented on these soil types may exceed
predicted timeframes for revegetation of effective ground cover. Soil losses in this case could
cause a long-term degradation of soil productivity and fertility on between 2.1 acres and 3.1 acres
ofNFS lands, or about 0.5% of the Solitude permit area.
Intermountain Region soil quality standards limit irretrievable losses in soil fertility to either
5 centimeters (2 inches) or one-half of the humus enriched topsoil, whichever is less. Also, these
type of losses cannot be allowed to occur on more than 150/0 of an activity area. None of the
alternatives would result in an irretrievable soil loss that exceeds Regional soil quality standards.
Vegetation removed would be irretrievably lost, at least for the life of the resort. Wildlife values
associated with forested areas and timber production would be irretrievably lost for the life of the
project and decades thereafter.
No irreversible or irretrievable commitment of resources would occur to the water resources.
The commitment of Big Cottonwood Creek water for snowmaking can be reversed, if the need is
found.
Installation of a weir and the associated foundation in Big Cottonwood Creek would result in the
pennanent loss of a small amount of habitat for fish and aquatic biota. If removed, habitat could
be restored to current levels. Installation of the footbridge and the lower parking lot access
bridges would permanently alter the stream's habitat potential.
No socioeconomic resources are expected to be irreversibly or irretrievably committed through
the implementation of any of the alternatives. Visual resources, while irretrievably lost during
the life of the project, could be reversed to the pre-development conditions with time. Capital
expenditures are expected to be recovered through increased business volumes, and could
potentially be recovered, at least partially, in a future sale of the property. Construction and
operational employment is expected to be conducted safely and productively. Overall, continued
use of the facility as a fmancially viable commercial recreation business enterprise represents a
beneficial socioeconomic use of the property.
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4.8

SPECIFICALLY REQUIRED DISCLOSURES NOT
FOUND ELSEWHERE IN THE DOCUMENT

J

4.8.1

Effects of Alternatives on Threatened and Endangered Species and
Critical Habitat

I

There would be no known adverse impacts to any federally-listed threatened or endangered
species or critical habitat, as defmed by the Endangered Species Act, as a result of implementing
any of the alternatives.

4.8.2

Effects of Alternatives on Prime Farm Land, Rangeland and Forest
Land

All alternatives are in keeping with the intent of Secretary of Agriculture Memorandum 1827 for
prime land. The project area does not contain any prime farmlands or rangelands. "Prime"
forestland does not apply to lands within the National Forest system nor does any of the private
land that could be impacted meet the definition of prime forestland. In all alternatives, National
Forest lands would be managed with sensitivity to the effects on adjacent lands.

4.8.3

Energy Requirements of Alternatives

There are no unusual energy requirements for implementing any of the alternatives.

4.8.4

Effects of Alternatives on Minorities and Women

There would be no discernible effects among the alternatives on Native Americans, women,
other minorities or the civil rights of any American citizen.

4.8.5

Effects on Wetlands and Floodplains

Effects on and protection of wetlands and riparian areas are fully described in Chapter 4,
Wetlands and Riparian Areas.

4.8.6

Compliance with Section 504 of the Vocation Rehabilitation Act and
the Americans with Disabilities Act (ADA)

Solitude would be required to comply with all applicable provisions of Section 504 and the
ADA. Compliance would be monitored through review of all construction plans and Annual
Operating Plans. Any new Sp"ecial Use Permit authorized would also include Section 504 and
ADA compliance monitoring provisions.
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Environmental Justice (E.O. 12898)

The Civil Rights Impact Analysis completed as part of the EIS determined that none of the
alternatives would have disproportionate adverse health or environmental impacts to minority
groups, women or low-income populations.
There will not be any significant effects to existing special use permittees so the preferred
alternative complies with Title VI of the Civil Rights Act.
All alternatives comply with this executive order.
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CHAPTERS
LIST OF PREPARERS
This chapter lists all people in the Forest Service and private sector who were involved in the
development of this EIS. The chapter lists individuals with the Forest Service Interdisciplinary
Team, reviewers in the Forest Service, private sector subcontractors and Solitude personnel.

5.1

I

FOREST SERVICE INTERDISCIPLINARY TEAM

The following Forest Service personnel served as members of the Forest Service Interdisciplinary
Team and provided input for their area of expertise. Responsibilities included reviewing
technical reports and data prepared prior to Solitude's submitted proposal, the initial proposal,
scoping comments, drafts and final reports and preparing and editing this document.

CONTRIBUTOR
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I
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I

Steve Scheid
Natural Resource Recreation
Manager
Salt Lake Ranger District
Nancy Brunswick
Landscape Architect
National Scenic Byways Resource
Center & Superior National Forest
Keith Cia pier
Ecologist
Wasatch-Cache National Forest

Charles Condrat
Hydrologist
Wasatch-Cache National Forest
Paul Cowley
Fisheries Biologist
Wasatch-Cache National Forest

Rob Cruz
NEPA Coordinator
Salt Lake Ranger District
Paul Flood
Soil Scientist
Wasatch-Cache National Forest
David Hatch
Landscape Architect
Wasatch Cache National Forest

List of Preparers

EDUCATION/EXPERIENCE
B.S. Recreation and Resource
Management; 10 years with Forest
Service.

CONTRIBUTION
Project Leader
NEPA Compliance, Recreation

National Scenic Byways Coordinator Visual Resources, Visual Simulations

B.S. Natural Resources; B.S.
Zoology; 7 years experience with
Forest Service as an ecologist;
3 years experience as wildlife and
vegetation field technician.
B.S. Forestry; M.S. Watershed
Science; 11 years experience.
B.S. Fish and Wildlife Management;
M.S. Fisheries Management; 2 years
experience with the Nez Perce Tribe
of Idaho as fish biologist; 10 years
experience with the Forest Service as
a fish biologist.
B.S. Forest Management; 15 years
with Forest Service; 9 years with
Timber Management; 4 years NEP A
coordinator.
B.S. Soil Science; 21 years with
Forest Service; 10 years in National
Ski Patrol.
B.L.A. (Landscape Architecture);
11 years with Forest Service.
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Plant Ecology and Rare Plants,
Terrestrial Wildlife and Threatened
and Endangered Species

Hydrology and Watershed

Fisheries resources

NEPA Compliance, Forest Direction,
Project Management

Soil, Geology and Watershed

Visual Resources
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CONTRIBUTOR
Dan Jiron
District Ranger
Salt Lake Ranger District

Mary Newhouse
Landscape Architeot
Wasatch-Cache National Forest
Wayne Padgett
Ecologist
Wasatch-Cache National Forest
David Ream
2002 Team
Wasatch-Cache National Forest
Larry Rickards
Wildlife Biologist
Wasatch-Cache National Forest
Michael Sieg
District Ranger
Salt Lake Ranger District
Albert Soucie
Natural Resource Recreation
Manager
Salt Lake Ranger District
Charmaine Thompson
Archeologist
Uinta National Forest
Richard Williams
Wildlife Biologist
Wasatch-Cache National Forest

5.2

EDUCATIONIEXPERIENCE
B.S. Social Science and public
Policy; M.A. Social Science,
Anthropology, Environmental
Psychology; 14 years federal service
in legislation and resource
management.
M.S . Landscape Architecture;
15 years experience in private, state
and federal government.
B.S. Biological Sciences; M.S.
Range Ecology; 15 years with Forest
Service.
B.S. Resource Planning and Parks
Management; 11 years with Forest
Service; 15 years in ski industry.
B.S. Wildlife Management;
12 years with Forest Service.
M.S. Resource Economics and
Resource Planning; 21 years
experience in public lands
management.
B.S. Agriculture Science;
18 years with Forest Service in
avalanche forecasting and winter
sports administration.
B.S & M.S. Anthropology, 9 years
Heritage Program Leader, 15 years
Archeological Consulting
B.S. Wildlife Biology
28 years with Forest Service

CONTRIBUTION
District Ranger

Visual Resources, Retired

Plant Ecology and Rare Plants

Winter Sports and Ski Area
Management
Wildlife

Fonner District Ranger

Winter Sports and Ski Area
Management

Cultural and Historic Resources

Wildlife

CONSULTANTS

The following companies and individuals were consultants for the development of this EIS.
CONTRIBUTOR

EDUCATIONIEXPERIENCE

CONTRIBUTION

SE GROUP - Prime EIS Document Contractor

Chris Cushing
Principal

B.A. Geology, M.S. Civil
Engineering; 27 years experience in
water quality and quantity
evaluation; 9 years ski area NEP A
EIS experience.
B.S. Geography, M.S. Urban
Planning, 21 years experience in
Planning and Environmental
Analysis related to the ski industry.
B.S. Civil Engineering, 16 years
mountain resort planning and design.
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Mark Hutchins
Senior Associate
Project Manager

Ted Beeler
Corporate Principal-in-Charge
President

Project Manager
NEPA, Ski Area Specialist.

NEP A, Ski Area Specialist
Project Oversight

Specialist, Comfortable Carrying
Capacity Analysis
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Robin Duberow
Senior Associate
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James Miller
Associate
Paula Samuelson
Administrative Assistant
Meglyn Walsh
Administrative Assistant
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B.A. Business Economics,
Environmental Studies; 1 year
experience with ski resort planning,
economic analysis and appraisal.
B.S. Marketing, M.B.A. Strategic
Business Planning, Marketing;
11 years experience in Ski Area
Planning, Feasibility and
Environmental Analysis.
B.S. Natural Resources; M.S.
Natural Resource
Planning/Environmental Science;
12 years experience in
environmental assessment,
compliance, project management.
B.L.A., 12 years experience land
planning / design, mountain resort
master plans.
B.S. English; 13 years experience in
ski area management, marketing and
finance.
B.A. Recreation Administration Outdoor Recreation emphasis
Three years of college education,
focusing on sociology.

CONTRIBUTION
Document Preparation

NEP A, Ski Area Specialist
Resource Specialist for Recreation
and Socioeconomic

Project Management
NEPA , Environmental Specialist

Specialist, ski area facilities planning

Resource Specialist for
Socioeconomic analysis
Document Preparation
Document Preparation

A-Trans Engineerin2
Joe Perrin, Ph.D, P.E . .
Transportation Manager

Randy Wahlen, P .E.
A-Trans Transportation Engineering

B.S. Aeronautical Engineering,
M.S. Civil Engineering, Ph.D Civil
Engineering. Transportation master
planning, intersection and road
design, impact analysis, and other
planning evaluation activities.
B.S. Civil Engineering, 9 years
roadway and parking design, traffic
engineering and transportation
planning.

Resource Specialist for
Transportation Systems

Resource Specialist for
Transportation Systems

SECOR International Inc.
David J. Prey
Air Resources Manager

B.S. Meteorology; 20 years
experience in meteorology and air
quality.
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Intermountain Ecosystems
Ron Kass
Ecologist

Ph.D. Plant Community Ecology; 25 Completed Special Status Plant
years experience in: Endangered
Species Inventory
Species Inventory and Monitoring,
Quantitative Vegetation Sampling
and Reclamation, Botanical and
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Delineation and Mitigation.
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EPA, FERC, SMCRA, BLM, USFS
and USFWS guidelines.
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Stephen C. Schueler
Mapping Manager

B.Sc. Environmental Studies,
Graduate work, Landscape
ArchitecturelEnvironmental
Planning; 14 years experience in ski
resort planning, landscape architect,
land-use planning and mapping; 5
years preparing NEP A documents
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Cirrus Ecological Solutions, Inc.
Neal Artz
Physical and Biological Resources
Manager

Eric Duffin

Don McIvor

John Stewart
Rebecca Thompson

Michele Weidner
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B.S. Renewable Natural Resources,
Ph.D Range Science; 21 years
experience in natural resource
management, socioeconomic impact
assessments, project management
and technical writing
M.S. Watershed Science; 9 years
experience in hydrology, soil
physics, fluvial geomorphology and
computer science.
B.A. Environmental Sciences, M.S.
Wildlife Ecology; 15 years in
ecological research, resource
analysis and proj ect management.
B.S. Range Science; 7 years as
Botanical and Wetland specialists
B.S. Botany, MS. Wildlife Biology;
9 years experience in ecological
research, wildlife and vegetation
inventory! and resource analysis.
M.S. Forest Ecology, 10 years
experience in vegetation inventory
and·soil classification.

5-4

Document Review and Oversight

Resource Specialist for Water
Resources

Resource Specialist for Wildlife

Resource Specialist for Vegetation
and Wetlands
Resource Specialist for Wildlife

Resource Specialist for Soils and
Geology

I
I

So6tude
Mn UNlHIH

Runr

CHA.P TER6
Distribution List

Solitude MDP Update Final EIS

Chapter 6

CHAPTER 6
EIS DISTRIBUTION LIST
This final EIS was mailed to approximately 185 individuals, organizations and government
agencies. These included individuals and organizations who provided comments during the
scoping process, as well as required government agencies. All required agency mailings were
completed, and the document is also posted on the WCNF website and available at local
libraries.
The final EIS, in at least its summary form, is being distributed to approximately 450 individuals,
organizations and agencies who commented on the Draft EIS. All required agency mailings will
be completed, and the document will be posted on the WCNF website and available at local
libraries.
Copies of the final Environmental Impact Statement (EIS) have been distributed to the following
government agencies, and organizations.
Local Forest Service Offices
Copies of this EIS are available for review at the following Forest Service Offices:
Supervisor's Office
Wasatch-Cache National Forest
8236 Federal Building
125 South State Street
Salt Lake City, Utah 84138

Wasatch-Cache National Forest
Salt Lake Ranger District
6944 South 3000 East
Salt Lake City, Utah 84121

Wasatch-Cache National Forest
Kamas Ranger District
50 East Center Street
P.O. Box 68
Kamas, Utah 84036

Wasatch-Cache National Forest
Evanston Ranger District
1565 HWY150 South
Suite A
P.O. Box 1880
Evanston, Wyoming 82931-1880

Wasatch-Cache National Forest
Ogden Ranger District
507 25th Street, Suite 103
Ogden, Utah 84401

Wasatch-Cache National Forest
Logan Ranger District
1500 East, Highway 89
Logan, Utah 84321-4373

Distribution List
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Supervisor's Office
Uinta National Forest
88 West 100 North
Provo, Utah 84601

Uinta National Forest
Heber Ranger District
2460 South Highway 40
P.O. Box 190
Heber, Utah 84032

Uinta National Forest
Pleasant Grove Ranger District
390 North 100 East
Pleasant Grove, Utah 84062

Uinta National Forest
Spanish Fork Ranger District
44 West 400 North
Spanish Fork Utah 84660

Federal Agencies
U.S. Department of Agriculture
Forest Service, Washington Office
Director, Ecosystem Management Coordination
Head, Acquisitions and Serials Branch
Regional Office - Intermountain Region (Regional Forester)
Supervisor's Office - Wasatch-Cache National Forest
District Offices - Salt Lake Ranger District
District Offices - Kamas Ranger District
District Offices - Evanston Ranger District
District Offices - Mountain View Ranger District
District Offices - Ogden Ranger District
District Offices - Logan Ranger District
Supervisor's Office - Uinta National Forest
District Offices - Heber Ranger District
District Offices - Pleasant Grove Ranger District
District Offices - Spanish Fork Ranger District
Department of Defense
U.S. Army Corps of Engineers, Utah Regulatory Office
Environmental Protection Agency
Office of Federal Activities
NEPA Compliance Division
EIS Review Coordinator, Region - VIII
EIS Filing Section
Department of Interior
Office of Environmental Affairs
Stewart, Robert F., Regional Environmental Officer, Environmental Policy and Compliance
Williams, Robert D.
USDI Fish and Wildlife Service - Utah Field Office

Distribution List
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State Agencies and Quasi-State Agencies
Office of the Governor
Governor' s Office of Planning and Budget
Resource Development Coordinating Committee
State Clearing House
Utah Department of Community and Economic Development
Utah Department of Natural Resources
Division of Parks and Recreation
Division of Water Resource
Division of Water Rights
Division of Wildlife Resources
Utah Department of Environmental Quality
Division of Air Quality
Division of Water Quality
Utah Department of Commerce
Division of Public Utilities
Utah Department of Transportation, District 2 Headquarters
Utah State Forester
Utah Transit Authority

Federal Elected Officials
Senator Robert F. Bennett
Senator Orrin Hatch
Congressman James V. Hansen
Congressman Jim Mattheson

Local Government
Park City Planning Department
Salt Lake City Mayor and City Council
Salt Lake City Department of Public Utilities
Salt Lake City Airport Authority
Salt Lake County Commission
Salt Lake County Engineering Division
Water Resources Planning and Restoration
Salt Lake County Fire Department
.
Salt Lake County Public Works Department
Planning Division
Development Services Division
Salt Lake County Sheriff s Department
Salt Lake City and County Health Department
Salt Lake Soil Conservation District
Solitude Improvement District
Distribution List
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Tribal Contacts
Goshute Tribe - Tribal Headquarters
Northwestern Band of Shoshoni
Northern Ute Indian Tribe - Ute Tribe Business Committee

Organizations
Ski Utah
Sports Guide
Wild Utah Forest Campaign
Wasatch Mountain Club

Media
Deseret News
Salt Lake Tribune
PBS (Park City)
KUTV (2)
KPCW
KTVX (4)
KSL (5)
KSTU (13)

Libraries
USDA National Agricultural Library
Acquisitions and Serials Branch
University of Utah Whitmore Library
Salt Lake County Whitmore Library

Distribution List
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GLOSSARY
ACOE: u.s. Army Corps of Engineers. The federal agency charged with enforcing the Clean
Water Act by regulating dredge and fill activities in wetlands.
Acre-foot: The amount of water necessary to cover one acre to a depth of one foot equaling
43,560 cubic feet.
Adit: An almost horizontal entrance to a mine.
Adverse Effect: An action that has an apparent direct or indirect detrimental effect.
Air Pollution: The presence of contaminant or pollutant substances in the air that do not
disperse properly and interfere with human health or welfare, or produce other harmful
environmental effects.
Alternative: One of several ski area development plans evaluated in detail in this FEIS. NEPA
requires that agencies objectively explore all reasonable alternatives (40 CFR 1502.14).
Antidegradation: A term found in the Clean Water Act and applied to state-designated waters
whose quality cannot be reduced below existing levels, even if existing quality is higher than
applicable water quality standards.
Available Water Capacity: The capacity for a given soil to hold water that is readily available
for absorption by plant roots.
Avalanche: Mass movement of snow down a slope, possessing potentially destructive forces.
Background: The visible terrain beyond the foreground and middle ground where individual
trees are not visible but blended into the total fabric of the forest stand. Area located between 3
to 5 miles and infinity from the viewers. Also see middle ground and foreground.
Baseline Condition: The existing dynamic conditions prior to development, against which
potential effects are judged.
Biodiversity: The variety of life and its processes. It includes the variety of living organisms,
the genetic differences among them, the communities and ecosystems in which they occur, and
the ecological and evolutionary processes that keep them functioning, yet ever changing and
adapting.
Biological Assessment (BA): ' An evaluation conducted for federal projects requiring an
environmental impact statement in accordance with the legal requirements under Section 7 (e) of
the Endangered Species Act as amended (16 U.S.C. 1536(c)). The purpose of the assessment is
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to determine whether the proposed action "may" affect any endangered or threatened species or
critical habitat.

Biological Evaluation (BE): An evaluation conducted to determine whether a proposed action
is likely to affect any species which are listed as sensitive (USDA-FS) or as a candidate (USDIFWS) for listing as threatened or endangered under the Endangered Species Act, 1973, as
amended.
Canopy: The more-or-Iess continuous cover of leaves and branches collectively formed by the
crowns of adjacent trees in a stand or forest.
Clean Air Act and Amendments: Legislation dealing with air quality. Enacted by the U.S.
Congress and amended in 1970, 1977 and 1990 to protect public health and welfare.
Clean Water Act: An Act that was enacted by the U.S. Congress in 1977 to maintain and
restore the chemical, physical, and biological integrity of the waters of the United States. This
act was formerly known as the Federal Water Pollution Control Act (33 U.S.C. 1344).
Compaction: The packing together of soil particles by forces exerted at the soil surface, which
may retard plant growth and water infiltration.
Conservation Management Practices: The best available, feasible techniques for reducing a
detrimental consequence of development, such as erosion.
Cover: Vegetation used by wildlife for protection from predators and weather, or in which to
reproduce.
Critical Habitat: A formal designation which may be applied to a particular habitat that is
essential to the life cycle of a given species, and if lost, would adversely affect that species.
Critical habitat can have a less formal meaning when used outside the context of the Endangered
Species Act.
Cumulative Effect: The effect on the environment which results from the incremental impact of
the action when added to other past, present, and reasonably foreseeable future actions regardless
of what agency or person undertakes such other actions.
Day skiers: Skiers who visit the ski area on a day-to-day basis, returning to their homes at the
end of each day.
Design Day: A guideline established by the EPA to determine the appropriate design values for
pollutants of concern. This term has been widely modified and adapted to other situations for
determining such things as parking needs to accommodate the expected number of skiers on a
"design day."
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Destination Ski Area: A ski area that relies more heavily on those skiers who stay for. one or
more evenings in the local area.
Direct Effect: An impact which is caused by the action being considered and which occurs in
the same time and place (40 CFR 1508.8).
Discharge: The volume of water flowing in a stream past a specific point in a given period of
time.
Dispersed Recreation: Recreation that occurs outside of a developed recreation site and
includes such activities as scenic driving, hunting, backpacking and recreation activities in
primitive environments.
Diversity: The distribution and abundance of different plant and animal communities and
species within the area covered by a land and resource management plan.
Ecosystems: A dynamic complex of plant, animal, fungal, and microorganism communities and
their associated nonliving environment interacting as a functioning unit.
Ecosystem Management Approach: A Forest Service strategy to manage ecosystems to
provide for all associated organisms, as opposed to managing for individual species.
Emissions: Substances discharged into the air.
Endangered Species: Any species of animal or plant which is in danger of extinction
throughout all or a significant portion of its range. An endangered species must be designated in
the Federal Register by the Secretary of the Interior. Disturbance of the habitat of threatened or
endangered species is prohibited by the Endangered .Species Act (ESA) (1973, as amended).
Endangered Species Act (ESA): A federal statute enacted in 1973 which provided for the
protection of native wildlife threatened with extinction.
Environmental Assessment (EA): A document that identifies potential effects on the human
environment of a proposed action to determine whether those effects may be significant.
Environmental Impact Statement (EIS): A disclosure report required by the National
Environmental Policy Act (NEPA) that documents the environmental effects of a proposed
action that may significantly affect the q~ality of the human environment.
Environmental Protection Agency (EPA): The federal agency that monitors the quality of
various aspects of the environment such as air and water quality. They also have an important
role in the wetland regulation via review of 404 permits.
Ephemeral Stream: A stream that flows only during wet periods of the year.
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Erosion: The wearing away or detachment of the land surface by running water, wind, ice or
other geological agents.
Erosion Control: Material, structure, and techniques designed to reduce erosion associated with
the construction process. Erosion control may include rapid revegetation, avoiding steep or
highly erosive sites, and water bars.
Exceedance: Violation of the pollutant levels permitted by environmental protection standards.
Erosion Hazard: Soil ratings used to make a relative comparison of a soil's erosion potential.
Finding of No Significant Impact (FONSI): A document that is prepared if the agency fmds in
an Environmental Assessment that the proposed action will not significantly affect the human
environment. It must set forth the reasons for such a decision.
Foreground: The detailed landscape found between 0 and one-half mile from the viewer. Also
see background and middleground.
Forest Plan: A Forest Service document required by regulations for each National Forest that
provides general standards and guideline for activities and that identifies areas of management
emphasis.
Fragmentation: The process by which habitats are increasingly subdivided into smaller units,
resulting in their increased isolation as well as losses of total habitat area.
Glading: The removal of up to approximately one-third of the trees to facilitate developed
downhill skiing.
Grading: The complete removal of all vegetation and subsequent surface disturbance associated
with modifying the topography or contour to make an area more skiable.
Groundwater: Water below the land surface.
Groundwater Discharge: The shallow subsurface movement of water away from the
groundwater table, usually toward surface water bodies such as stream, lakes, and ponds.
Groundwater Inflow: The movement of shallow groundwater through openings in rocks and
soil; it occurs in the zone of saturation.
Groundwater Recharge: The downward movement of water into the deeper groundwater
system.
Habitat: Places'where plants or animals naturally or normally live and grow for all or a portion
of their lives.
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Habitat type: A classification of the vegetation resource based on dominant growth forms. The
forested areas are more specifically classified by the dominant tree species.
Heritage Resources: Any site, structure, or object or group of sites, structures, or objects 50
years or older that have been made, modified, or used by humans in the past; also called historic
resources or properties.
Hydrologic: Relating to the properties, distribution, and circulation of water.
Impacts: Potential physical, biological, social, and economic results or effects of implementing
alternatives examined in detail in this FEIS. The terms "impact" and "effect" are used
synonymously in this FEIS.
Indirect Effect: An impact which is caused by the action being considered, but which occurs
later in time or farther removed in distance, but which is still reasonably foreseeable (40 CFR
1508.9).
Insignificant Impacts: Minor changes in the environment resulting from implementation of an
alternative which are thought to be of minimal or no consequence.
Instream Flows: The water flow in a stream channel.
Interdisciplinary Team (ID Team): A team of Forest Service employees that collectively
represents several disciplines and whose duty it is to conduct, oversee, and review the
environmental analysis and FEIS.
Intermittent Stream: A stream that flows above-ground at intervals or only flows periodically
during the year.
Irretrievable: Applies to losses of production, harvest, or use of renewable natural resources.
For example, some or all of the timber production from an area is irretrievably lost during the
time an area is used as a winter sports site. If the use is changed, timber production can be
resumed. The production lost is irretrievable, but the action is not irreversible.
Irreversible: Applies primarily to the use of nonrenewable resources, such as mineral or
cultural resources or to factors such as soil productivity that are renewable only over long time
periods. Irreversible also includes loss o~ future options.
Issue: A point, matter, or question of public discussion or interest to be addressed or decided
through the planning process.
Jurisdictional Wetlands: Wetlands that are subject to regulation by the U.S. Army Corps of
Engineers, which issue permits for dredging and filling activities under Section 404 of the federal
Clean Water Act of 1977.
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Krummholz: Trees near the treeline that are exposed to harsh environmental conditions,
particularly high winds, often laden with ice crystals, develop a stunted and deformed growth
form characteristic of this zone that transitions into the alpine tundra.
Level of Service (LOS): An expression of the amount of traffic that passes through a section of
highway versus the capacity of that section. It is described both in terms of a ratio of volume to
capacity and travel conditions.
Long-Term Impact: An impact which continues for an extended period of years. May also be
permanent.
Macroinvertebrates: Invertebrates (aquatic insects as used in this FEIS) that can be detected
with the unaided eye.
Magic Carpet: A ground/snow level conveyance belt serving first time and beginner skiers.
Management Indicator Species: A representative group of species that are dependent on a
specific habitat type. The health of an indicator species is used to gauge function of the habitat
on which it depends.
Mass Transit: A method for transporting large numbers of people such as buses, trains or
subways. In this FEIS, mass transit refers to buses.
Mass Wasting: The movement of unstable soils and geologic formations, which can be
exacerbated through construction on sites prone to movement.
Master Development Plan (MDP): A conceptual program for long-term development and
operation of a ski area over time. It is required as a condition of the special use permit (SUP).
Mesic: Environmental situations characterized by moderately moist conditions.
Middleground (middle distance): The visible terrain beyond the foreground where individual
trees are still visible but do not stand out distinctly from the stand. The area located between
one-half and 3 to 5 miles from the viewer. Also see background and foreground.
Minimum Instream Flow: The lowest steamflow necessary to maintain aquatic life in an
acceptable manner.
Mitigation: Actions taken to avoid, minimize, or compensate for adverse environmental
impacts. Mitigation action may include: 1) avoiding the impact altogether by not taking a certain
action or parts of an action, 2) minimizing impacts by limiting the degree or magnitude of the
action and its implementation, 3) rectifying the impact by repairing, rehabilitating, or restoring
the affected environment, 4) reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action, and 5) compensating for the impact by
replacing or providing substitute resources or environments.
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Modification VQO: Changes that visually dominate the characteristic landscape and attract
attention, but still reflect visual characteristics that occur naturally within the Central Rocky
Mountain Character Type; to be achieved within one year of project completion. However,
activities of vegetative and landform alteration must borrow from naturally established form,
line, color, or texture so completely sand at such a scale that its visual characteristics are those of
natural occurrences within the surrounding area or character type. Additional parts of these
activities such as structure, roads, slash, root wads, etc., must remain visually subordinate to the
proposed composition.
National Ambient Air Quality Standards (NAAQS): Established under the Clean Air Act of
1963, there are primary standards designed to protect public health and secondary standards
designed to protect public welfare from known or anticipated air pollutants. Enforcement of the
NAAQS has been delegated by the EPA to the Air Pollution Control Division of the Colorado
Health Department.
National Environment Policy Act of 1969 (NEPA): This law requires the preparation of the
environmental impact statements for every major federal action which may cause a significant
effect on the quality of the human environment.
No Action Alternative: NEPA requires an evaluation of all reasonable alternatives. This
includes the alternative of not taking the action or not allowing the activity proposed, which is
referred to as the No Action Alternative.
Non-attainment Area: An area that does not meet one or more of the National Ambient Air
Quality Standards for the criteria pollutants designated by the Clean Air Act.
Off-site Impacts: An impact associated with the implementation of an alternative which affects
the environment outside the boundaries of the Project Area. Usually used in reference to affects
which may occur off National Forest lands.
Particulates: Fine liquid or solid particles such as dust, smoke, mist, fumes, or smog, found in
air or emissions.
Perennial Stream: A stream that flows throughout the year.
Permit Area: See Special Use Permit Boundary.
Permittee: A holder of a Special Use Permit (SUP) issued by the Forest Service. In the case of
Solitude Mountain Resort, the Permittee is Solitude Ski Resort Company (Solitude).
pH: A numeric value used to represent the acidity or alkalinity of an aqueous solution. The pH

scale ranges from 0 (acidic) to 14.0 (basic). A neutral solution is 7.0.

Pod: The area comprising a lift and associated trails.
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Preferred Alternative: An indication of an agency preference from among the range of
alternatives. NEP A requires that agencies identify their preferred alternative in EISs, if one
exists (40 CFR 1502.14).
Prehistoric: The period prior to a written record which may include Spanish exploration,
trappers, miners, etc., but generally refers to the previous Native American (aboriginal)
occupants of the area.
Prevention of Significant Deterioration (PSD): An EPA program in which state and federal
permits are required in order to restrict emissions from new or modified sources in places where
air quality already meets or exceeds primary and secondary ambient air quality standards.
Project Area: The geographic area where the physical developments associated with the
Proposed Action and the alternatives would occur.
Proponent: The individual or business who is proposing the development, in this case Solitude
Mountain Resort.
Proposed Action: The development plan submitted by Solitude and examined in detail as
Alternative 2.
Ranger District: An administrative subdivision of the National Forest supervised by a District
Ranger, who reports to the Forest Supervisor.
Record of Decision (ROD): A document prepared within 30 days after the Final EIS is issued
which states the agency's decision and why one alternative was favored over another, what
factors entered into the agency's decision, and whether all practicable means to avoid or
minimize environmental harm have been adopted, and if not, why not.
Recreation Opportunity Spectrum (ROS): Land classification system which categorizes land
into six classes, each being defmed by its setting and by the recreation experiences and activities
it affords. The six management areas are: urban, rural, roaded natural, semiprimitive motorized,
semiprimitive nonmotorized, and primitive.
Riparian habitat: The zone along streams and rivers that receives additional moisture and
supports hydrophytic vegetation. .
SAOT: Skiers-at-one-time, a capacity measurement indicating the number of skiers that can use
an area at one time.
Scoping: A process of public participation used to determine the range of actions, alternative,
and impacts to be considered in an EIS.
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Sediment: Solid material, both mineral and organic, that is in suspension and is being
transported from its site of origin by air, water, gravity, or ice, or has come to rest on the earth's
surface. Generally refers to water-transported materials.
Sensitive Species: Those species of plants or animals that have appeared in the Federal Register
as proposed for classification and are under consideration for official listing as endangered or
threatened species under the Endangered Species Act. This also includes species that are on an
official state list or that are recognized by the Regional Forester as needing special management
to prevent their being placed on federal or state lists.
Slash: The wood residue left on the ground after timber cutting and/or accumulating there as the
result of storm, fire or other damage. It includes unused logs, uprooted stumps, broken or
uprooted stems, branches, twigs, leaves bark and chips.
Snag: Any standing dead tree or portion of a tree with a minimum diameter at breast height of
10 inches and minimum height of ten feet.
Socioeconomic: A term relating to both the social and economic environment.
Special Use Permit: A legal document, similar to a lease, issued by the Forest Service to private
individuals or corporations to conduct private commercial operations on National Forest System
lands. They specify the terms and 'conditions under which the permitted activity can be
conducted.
Special Use Permit Boundary: The extent of the special use permit area, within which Solitude
is permitted to run their resort operations.
Threatened and Endangered Species: A plant or animal species on the federal listing of
species which are in some danger of becoming extinct and are protected under the Endangered
Species Act. This list is maintained by the U.S. Fish and Wildlife Service.
Turbidity: Cloudiness in water due to suspended and colloidal organic and inorganic material.
Understory: Refers to the layer of vegetation growing beneath another, such as a grass
community below trees.
VIC Ratio: The ratio volume ofvehicle~ on a road related to the capacity of that road.
Viewshed: The panorama from a given viewpoint which encompasses the visual landscape,
including everything visible within a 360-degree radius.
Visual Management System (VMS): Provides a method for setting measurable objectives for
the management of the visual resource. It provides standards for inventorying the visual resource
and documenting changes in the landscape.
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Visual Quality: Describes the degree of variety in the landscape, created by basic vegetative
patterns, landform, and water form. Landscapes with the greatest variety or diversity have the
greatest potential for high scenic value or visual quality.
Visual Quality Objective (VQO): A desired level of excellence in visual appeal based on
physical and sociological characteristics of an area. Refers to the degree of acceptable alteration
to the characteristic landscape.
Visual Resource: The composite of basic terrain, geologic features, water features, vegetative
patterns, and land use effects that typify a land unit and influence the visual appeal the unit may
have for visitors.
Water Quality: The biological, physical and chemical properties of water that make it suitable
for specified uses.
Watershed: The physical terrain from which all waters drain into a specific stream or river.
Waters of the United States: Under the Clean Water Act of 1977, this term refers to: the
territorial seas of the United States; coastal and inland waters, lakes, rivers, and streams that are
navigable waters of the United States, including adjacent wetlands; interstate waters and their
tributaries, including adjacent wetlands; and other waters of the United States not identified
above, such as isolated wetland, lakes, intermittent streams, prairie potholes, and other waters
that are not a part of a tributary system to interstate waters or navigable waters of the United
States, the degradation or destruction of which could affect interstate commerce.
Wetlands: Those areas that are inundated or saturated with surface or ground water at a
frequency and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted to life in saturated soil conditions.
Wilderness: The Wilderness Act of 1964 defmes wilderness as follows:
"A wilderness, in contrast with those areas where man and his own works dominate the
landscape, is hereby recognized as area where the earth and its community of life are
untrammeled by man, where man himself is a visitor who does not remain. An area of
wilderness is further defmed to mean in this Act, an area of undeveloped federal land
retaining its primeval character and influence, without permanent improvement or human
habitation, which is protected and managed so as to preserve its natural conditions and
which (1) generally appears to have been affected primarily by the forces of nature, with
the imprint of man's work substantially unnoticeable; (2) has outstanding opportunities
for solitude or a primitive experience."
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APPENDIX A
PROPOSED FOREST PLAN AMENDMENTS
Existing Conditions
The Forest Plan has been reviewed and a determination made that the existing condition is not
consistent with the-goals, Management -Area direction, and Forest-wide standards and guidelines
of the Forest Plan. The following is the proposed Forest Plan amendment that would be required
to correct the inherent Forest Plan conflict. - -•

Skiers At One Time (SAOT) - The lift capacity SAOT for Existing Conditions for
Solitude is increased by 625 as displayed in Table 2-1 on page 2-8 and to meet the
demand for downhill skiing by allowing additional facilities within permitted areas (an
additional 9,025 SAOT, of which 1,125 is allocated to Solitude) and expansion of Snow
Basin Beaver Mountain, Park West, Solitude, and Snowbird (an additional 8, 750 SAOT,
ofwhich 0 is allocated to Solitude) as displayed in Goal 2, Direction b on page IV-2 of
the Forest Plan.

This is a non-significant amendment to the Forest Plan because the affected area (Solitude permit
area and Big Cottonwood Canyon) is a very limited area in context with the overall planning area
(the Wasatch-Cache National Forest). Management prescriptions apply only to this specific
project and location. In addition, the change does not alter the long-term relationship between
levels of goods and services projected by the Plan or change the desired future condition of the
land. This change will take place during the very end of the existing plan period and thus will
have little to no effect or precedence setting on the current Forest Plan. This amendment corrects
an oversight made in the 1988 decision.

Actions Consistent With All Alternatives
The Forest Plan has been reviewed and a determination made that the following component,
applicable under all alternatives, is not consistent with the Goals, Management Area direction,
and Forest-wide standards and guidelines of the Forest Plan. The following is a proposed Forest
Plan amendment that would be required to correct the inherent Forest Plan conflict.
•

Visual Quality Objectives (VQOs) - As currently mapped in the Forest Plan, portions of
the Moonbeam base area are mapped as retention. The Visual Quality Objective for ski
resort base areas is modification. The forest plan amendment would change the VQO
from retention to modification to correct this inherent conflict.

This is a non-significant amendment to the Forest Plan because the affected area (Solitude permit
area and Big Cottonwood Canyon) is a very limited area in context with the overall planning area
(the Wasatch-Cache National Forest). Management prescriptions apply only to this specific
project and location. In addition, the change does not alter the long-term relationship between
levels of goods and services projected by the Plan nor change the desired future condition of the
Proposed Forest Plan Amendments
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land. This change will take place during the very end of the existing plan period and thus will
have little to no effect or precedence setting on the current Forest Plan.

Alternative 1
The Forest Plan has been reviewed and a determination made that the following component of
this alternative is not consistent with the Goals, Management Area direction, and Forest-wide
standards and guidelines of the Forest Plan. The following is the proposed Forest Plan
amendment that would be required to implement this alternative.
•

Meet the demand for downhill skiing by allowing additional facilities within permitted
areas (an additional 9,325 SAOT, of which 1,425 is allocated to Solitude) and
expansion of Snow Basin Beaver Mountain, Park West, Solitude, and Snowbird (an
additional 9,350 SAOT, of which 1,800 is allocated to Solitude) as displayed in Goal 2,
Direction b on page IV-2 of the Forest Plan.

This is a non-significant amendment to the Forest Plan because the affected area (Solitude permit
area and Big Cottonwood Canyon) is a very limited area in context with the overall planning area
(the Wasatch-Cache National Forest). Management prescriptions apply only to this specific
project and location. In addition, the change does not alter the long-term relationship between
levels of goods and services projected by the Plan nor change the desired future condition of the
land. This change will take place during the very end of the existing plan period and thus will
have little to no effect or precedence setting on the current Forest Plan.

Alternative 2
The Forest Plan has been reviewed and a determination made that the following components of
this alternative are not consistent with the Goals, Management Area direction, and Forest-wide
standards and guidelines of the Forest Plan. The following are proposed Forest Plan amendments
that would be required to implement this alternative.
•

Meet the demand for downhill skiing by allowing additional facilities within permitted
areas, with the exception of expanded permit boundaries at Solitude (to include the

Redman lift and trail area, the Bus, High Occupancy, and Other Vehicle Parking
Lot, and the West End Parking Lot), (an additional 10,275 SAOT, of which 2,375 is
allocated to Solitude) and expansion of Snow Basin Beaver Mountain, Park West,
Solitude, and Snowbird (an additional 1 0,450 SAOT, of which 2,900, plus an additional
600 SAOT for the Redman lift is allocated to Solitude) as displayed in Goal 2, Direction
b on page IV-2 of the Forest Plan.
•

Sol-Bright lift is permitted above Twin Lakes reservoir and amends the Record of
Decision, FEIS for the Wasatch-Cache National Forest Land and Resource Management
Plan, September 4, 1985 (Under Areas of Significant Interest, p. 16). Issue special use
permit to Solitude Ski Area for National Forest lands north of Twin Lakes between the
Brighton and Solitude ski areas (approximately 85 acres). 600 additional SAOTs (Goal 2,

Proposed Forest Plan Amendments
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Direction b on page N -2 of the Forest Plan). Note: 600 SAOTfor Sol-Bright lift is
incorporated into previous Forest Plan Amendment.
•

Visual Quality Objectives - VQOs for the pennit expansion areas Bus, High Occupancy,
and Other Vehicle parking lot, and the West End parking lot are currently retention and
have been changed to Modification. The area proposed for the Redman Lift and Trail
has been changed from retention to partial retention.

•

Pennit no additional downhill ski area parking capacity in Big and Little Cottonwood
Canyon except for mass transit. Permit relocated parking expansion at Solitude on
NFS lands not to exceed a total of 11.89 acres (includes mass transit allocation).

These are non-significant amendments to the Forest Plan because the affected area (Solitude
permit area and Big Cottonwood Canyon) is a very limited area in context with the overall
planning area (the Wasatch-Cache National Forest). Management prescriptions apply only to this
specific project and location. In addition, the change does not alter the long-tenn relationship
between levels of goods and services projected by the Plan nor change the desired future
condition of the land. These changes will take place during the very end of the existing plan
period and thus will have little to no effect or precedence setting on the current Forest Plan.

Alternative 3
The Forest Plan has been reviewed and a determination made that the following components of
this alternative are not consistent with the Goals, Management Area direction, and Forest-wide
standards and guidelines of the Forest Plan. The following are proposed Forest Plan amendments
that would be required to implement this alternative.
•

Meet the demand for downhill skiing by allowing additional facilities within permitted
areas, with the exception of expanded permit boundaries at Solitude (to include the
Redman lift and trail area, and the Bus, High Occupancy, and Other Vehicle
parking lot, (an additional 10,275 SAOT, of which 2,375 is allocated to Solitude) and
expansion of Snow Basin Beaver Mountain, Park West, Solitude, and Snowbird (an
additional 10,550 SAOT, of which 3,000 plus 600 additional SAOT for the Redman lift
is allocated to Solitude) as displayed in Goal 2, Direction b on page N-2 of the Forest
Plan.

•

Sol-Bright lift is permitted above Twin Lakes reservoir and amends the Record of
Decision, FEIS for the Wasatch-Cache National Forest Land and Resource Management
Plan, September 4, 1985 (Under Areas of Significant Interest, p. 16). Issue special use
permit to Solitude Ski Area for National Forest lands north of Twin Lakes between the
Brighton and Solitude ski areas (approximately 85 acres). 600 additional SAOTs (Goal 2,
Direction b on page IV-2). Note: 600 SAOTfor Sol-Bright lift is incorporated into
previous Forest Plan Amendment.
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•

Visual Quality Objectives - VQOs for the permit expansion area Bus, High Occupancy,
and Other Vehicle parking lot and the Redman lift and trail have been changed from
Retention to Modification.

•

Permit no additional downhill ski area parking capacity in Big and Little Cottonwood
Canyon except for mass transit. Permit relocated parking expansion at Solitude on
NFS lands not to exceed a total of 8.5 acres (includes mass transit allocation).

These are non-significant amendments to the Forest Plan because the affected area (Solitude
permit area and Big Cottonwood Canyon) is a very limited area in context with the overall
planning area (the Wasatch-Cache National Forest). Management prescriptions apply only to this
specific project and location. In addition, the change does not alter the long-term relationship
between levels of goods and services projected by the Plan nor change the desired future
condition of the land. These changes will take place during the very end of the existing plan
period and thus will have little to no effect or precedence setting on the current Forest Plan.

Alternative 4
The Forest Plan has been reviewed and a determination made that the following component of
this alternative is not consistent with the Goals, Management Area direction, and Forest-wide
standards and guidelines of the Forest Plan. The following is the proposed Forest Plan
amendment that would be required to implement this alternative.
•

Meet the demand for downhill skiing by allowing additional facilities within permitted
areas (an additional 10,275 SAOT, of which 2,375 is allocated to Solitude) and
expansion of Snow Basin Beaver Mountain, Park West, Solitude, and Snowbird (an
additional 9,350 SAOT, of which 1,800 is allocated to Solitude) as displayed in Goal 2,
Direction b on page IV-2 of the Forest Plan.·

This is a non-significant amendment to the Forest Plan because the affected area (Solitude permit
area and Big Cottonwood Canyon) is a very limited area in context with the overall planning area
(the Wasatch-Cache National Forest). Management prescriptions apply only to this specific
project and location. In addition, the change does not alter the long-term relationship between
levels of goods and services projected by the Plan nor change the desired future condition of the
land. These changes will take place during the very end of the existing plan period and thus will
have little to no effect or precedence setting on the current Forest Plan.

Alternative 5
The Forest Plan has been reviewed and a determination made that the following components of
this alternative are not consistent with the Goals, Management Area direction, and Forest-wide
standards and guidelines of the Forest Plan. The following are proposed Forest Plan amendments
that would be required to implement this alternative.

Proposed Forest Plan Amendments
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•

Meet the demand for downhill skiing by allowing additional facilities within permitted
areas (an additional 10,275 SAOT, of which 2,375 is allocated to Solitude) and
expansion of Snow Basin Beaver Mountain, Park West, Solitude, and Snowbird (an
additional 10,450 SAOT, of which 2,900 is allocated to Solitude) as displayed in Goal
2, Direction b on page IV-2 of the Forest Plan.

•

Sol-Bright lift is permitted above Twin Lakes reservoir and amends the Record of
Decision; FEIS for the Wasatch-Cache National Forest Land and Resource Management
Plan, September 4,1985. (Under Areas of Significant Interest, p. 16) Issue special use
permit to Solitude Ski Area for National Forest lands north of Twin Lakes between the
Brighton and Solitude ski areas (approximately 85 acres). 600 additional SAOTs (Goal 2,
Direction b on page IV -2). Note: 600 SAOTfor Sol-Bright lift is incorporated into
previous Forest Plan Amendment.

•

Permit no additional downhill ski area parking capacity in Big and Little Cottonwood
Canyon except for mass transit. Permit relocated parking expansion at Solitude on
NFS lands not to exceed a total of 8.68 acres (includes mass transit allocation).

I

These are non-significant amendments to the Forest Plan because the affected area (Solitude
permit area and Big Cottonwood Canyon) is a very limited area in context with the overall
planning area (the Wasatch-Cache National Forest). Management prescriptions apply only to this
specific project and location. In addition, the change does not alter the long-term relationship
between levels of goods and services projected by the Plan nor change the desired future
condition of the land. These changes will take place during the very end of the existing plan
period and thus will have little to no effect or precedence setting on the current Forest Plan.

Alternative 6
The Forest Plan has been reviewed and a determination made that the following components of
this alternative are not consistent with the Goals, Management Area direction, and Forest-wide
standards and guidelines of the Forest Plan. The following are proposed Forest Plan amendments
that would be required to implement this alternative.
•

Meet the demand for downhill skiing by allowing additional facilities within permitted
areas (an additional 10,275 SAOT, of which 2,375 is allocated to Solitude) and
expansion of Snow Basin Beaver Mountain, Park West, Solitude, and Snowbird (an
additional 1 0,450 SAOT, of which 2,900 is allocated to Solitude) as displayed in Goal
2, Direction b on page IV-2 of the Forest Plan.

•

Sol-Bright lift is permitted above Twin Lakes reservoir and amends the Record of
Decision, FEIS for the Wasatch-Cache National Forest Land and Resource Management
Plan, September 4, 1985. (Under Areas of Significant Interest, p. 16) Issue special use
permit to Solitude Ski Area for National Forest lands north of Twin Lakes between the
Brighton and Solitude ski areas (approximately 85 acres). 600 additional SAOTs (Goal 2,

Proposed Forest Plan Amendments
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Direction b on page IV-2). Note: 600 SAOT for Sol-Bright lift is incorporated into
previous Forest Plan Amendment.
•

Permit no additional downhill ski area parking capacity in Big and Little Cottonwood
Canyon except for mass transit. Permit relocated parking expansion at Solitude on
NFS lands not to exceed a total of 6.71 acres (includes mass transit allocation).

These are non-significant amendments to the Forest Plan because the affected area (Solitude
permit area and Big Cottonwood Canyon) is a very limited area in context with the overall
planning area (the Wasatch-Cache National Forest). Management prescriptions apply only to
this specific project and location. In addition, the change does not alter the long-term
relationship between levels of goods and services projected by the Plan nor change the
desired future condition of the land. These changes will take place during the very end of the
existing plan period and thus will have little to no effect or precedence setting on the current
Forest Plan.

Proposed Forest Plan Amendments
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FSH 1909.12 - LAND AND RESOURCE MANAGEMENT PLANNING HANDBOOK
WO AMENDMENT 1909.12-92-1
EFFECTIVE 8/3/92
CHAPTER 5 - FOREST PLAN IMPLEMENTATION AND AMENDMENT PROCESS

5.32 - Process to Amend the Forest Plan. The following actions must be taken when a
proposal is not consistent with the forest plan and the proposal is to be considered
further for implementation.
1. Prepare a proposed amendment to the forest plan.
2. Make a determination of the significance of the change to the forest plan under
16 U.S.C. 1604(f)(4), 36 CFR 219.10(f), and FSM 1922.5.
It is important to distinguish between significance of the change to a forest plan and
significance of the environmental impacts of the proposed action as defined by Council
on Environmental c..Jality regulations found at 40 CFR 1500 to 1508.
3. The following factors are to be used when determining whether a proposed
change to a forest plan is significant or not significant, based on NFMA planning
requirements. Other factors may also be considered, depending on the circumstances.
a. Timing. Identify when the change is to take place. Determine whether the
change is necessary during or after the plan period (the first decade) or
whether the change is to take place after the next scheduled revision of the
forest plan. In most cases, the later the change, the less likely it is to be
significant for the current forest plan. If the change is to take place outside
the plan period, forest plan amendment is not required.
b. Location and Size. Determine the location and size of the area involved in
the change. Define the relationship of the affected area to the overall
planning area. In most cases, the smaller the area affected, the less likely
the change is to be a significant change in the forest plan.
c. Goals, Objectives, and Outputs. Determine whether the change alters
long-term relationships be~een the levels of goods and services projected by
the forest plan. Consider whether an increase in one type of output would
trigger an increase or decrease in another. Determine whether there is a
demand for goods or services not discussed in the forest plan. In most
cases, changes in outputs are not likely to be a significant change in the
forest plan unless the change would forego the opportunity to achieve an
output in later years.
d. Management Prescription. Determine whether the change in a
management prescription is only for a specific situation or whether it would
Proposed Forest Plan Amendments
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apply to future decisions throughout the planning area. Determine whether or
not the change alters the desired future condition of the land and resources .
or the anticipated goods and services to be produced.
4. If the amendment is determined not to be a significant change to the forest
plan, the Forest Supervisor may implement the amendment following appropriate public
notification and satisfactory compliance with Forest Service environmental policies and
procedures for the project or action.
5. If the change to the forest plan is determined to be significant, follow the
required 10 step planning process found at 36 CFR 219.12. Preparation of an
environmental impact statement (EIS) is mandatory (16 U.S.C. 1604(f)(4), 36 CFR
219.10(f), and 36 CFR 219.12). The Forest Supervisor shall determine the issues,
concerns, and opportunities to be addressed in the amendment and will normally
concentrate on those issues that have generated the need for change.
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SAOT Projections
Current Forest Plan
Table 11-7 - Present and Projected capacities for skiers at one time (SAOT) on downhill ski areas,
Wasatch-Cache National Forest, 1985-2030

600

Potential
Expansion Lift
SAOT
1,200

4.400

1,800

1,100

2,100

9.400

Little
Cottonwood
Sub Total

8,925

2,400

1,700

3,300

16,325

Brighton

3,000

2,1001

Solitude

3.400

500

1,200

o(.600l

5,100

Big
Cottonwood
Sub Total
Beaver MT

6,400

2,6001

1,200

0

10,200

1,500

1,100

1,100

3,700

Snow Basin

2,650

2,300

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

Snowbird

Other
Lift
SAOT

Total
SAOr,2

Permit Area
Potential Lift
SAOT
600

Areas

6,925

5,100

10,800

5,850

Interconnect

3,000

3,000

Park West

--

--

--

--

1,800

1.800

Total

19,475

8,4001

8,750

4,40oJ

4,800

45,825

As amended 10/25/99
2 600 SAOTrepresented potential Silver Fork expansion lift. Forest Plan Amendment #2,8/22/88, removed Silver
Forkfrom consideration/or ski area expansion
1
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Existing Condition
Table 11-7 - Present and Projected capacities/or skiers at one time (SAOT) on downhill ski areas,
Wasatch-Cache National Forest, 1985-2030

Areas

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

Snowbird

Other
Lift
SAOT

600

Permit Area
Potential Lift
SAOT
600

Potential
Expansion Lift
SAOT
1,200

Total
SAOT

4.400

1,800

1,100

2.100

9.400

Little
Cottonwood
Sub Total

8,925

2,400

1, 700

3,300

16,325

Brighton

3,000

2,100

Solitude

3,400

500 + 625

6,925

5,100
1,200

Q

5,725

1,200

0

10,925

1,100

3,700

0.1252
Big
Cottonwood
Sub Total
Beaver MT

6,400

3,225

1,500

1,100

Snow Basin

2,650

2,300

10,800

5,850

Interconnect

3,000

3,000

Park West

--

--

--

--

1,800

1,800

Total

19,475

9,025

8,750

4,400

4,800

46,450
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Alternative 1
Table 11-7 - Present and Projected capacities for skiers at one time (SAOT) on downhill ski areas,
Wasatch-Cache National Forest, 1985-2030

600

Permit Area
Potential Lift
SAOT
600

Potential
Expansion Lift
SAOT
1,200

4.400

1,800

1,100

2,100

9.400

Little
Cottonwood
Sub Total

8,925

2,400

1,700

3,300

16,325

Brighton

3,000

2,100

Solitude

3,400

1,125 + 30(/

1,200 + 60rr

01 425 2

01 8002
1,800

Areas

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

Snowbird

Big
Cottonwood
Sub Total
BeaverMT

6,400

3,525 "

1,500

1,100

Snow Basin

2,650

2,300

Other
Lift
SAOT

Total
SAOT

6,925

5,100

Q

6,625

0

11,725

1,100

3,700
10,800

5,850

Interconnect

3,000

3,000

Park West

--

--

--

--

11800

11800

Total

19,125

9,325

9,350

4,400

4,800

47,350

2

Moonbeam Upgradefrom 1,800 pph to 2,400 pph=300 SAOr
Honeycomb 1,200 pph=600 SAor
Proposed Forest Plan Amendments
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Alternative 2
Table 11-7 - Present and Projected capacities/or skiers at one time (SAOT) on downhill ski areas,

Wasatch-Cache National Forest, 1985-2030
Areas

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

Snowbird

600

Permit Area
Potential Lift
SAOT
600

Potential
Expansion Lift
SAOT
1,200

4.400

1.800

1.100

2.100

Little
Cottonwood
Sub Total

8,925

2,400

1,700

3,300

Brighton

3,000

2,100

Solitude

3.400

1.125 +1.2504 ..

1.200 + 1.700 5

(2 3752

(2 9002
2,900

1

Big
Cottonwood
Sub Total
BeaverMT

6,400

4,475

1,500

1,100

Snow Basin

2,650

2,300

Other
Lift
SAOT

Total
SAOT

6,925
9.400

. - -

-.-

16,325

.

5,100
6006

9.275

600

14,375

1,100

3,700

1

10,800

5,850

Interconnect

3,000

3,000

Park West

--

--

--

--

1 800

1 800

Total

19,475

10,275

10,450

5,000

4,800

50,000

Upgrade Moonbeam, Apex, & Powderhorn (600 +1,200 + 700= 2, 500 PPH) =1,250 SAOT
New lifts wlin existing permit boundary: Honeycomb, Sol-Bright, and Magic Carpet
(1 ,200 + 1,200 + 1,000 = 3,400PPH) = 1,700 SAOT
6 New lift outside existing permit boundary: Redman 1,200 pph = 600 SAOT

4

5
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Alternative 3
Table 11-7 - Present and Projected capacities/or skiers at one time (SAOT) on downhill ski areas,
Wasatch-Cache National Forest, 1985-2030
Areas

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

Snowbird

Other
Lift
SAOT

600

Permit Area
Potential Lift
SAOT
600

Potential
Expansion Lift
SAOT
/,200

4.400

1,800

1,100

2,100

9.400

Little
Cottonwood
Sub Total

8,925

2,400

1,700

3,300

16,325

Brighton

3,000

2,100

Solitude

3,400

1,125 +1,2507

1,200 + 1,80r/

{.2 375l

(}IOOOl
3,000

1

Big
Cottonwood
Sub Total
Beaver MT

6,400

4,475

1,500

1,100

Snow Basin

2,650

2,300

Total
SAOT

6,925

5,100
60r/

9,375

600

14,475

1,100

3,700
10,800

5,850

Interconnect

3,000

3,000

Park West

--

--

--

--

1 800

1 800

Total

19,475

10,275

10,550

5,000

4,800

50,100

7

.

Upgrade Moonbeam, Apex, & Powderhorn (600 +1,200 + 700= 2,500 PPH) =1,250 SA or
8New lifts wlin existing permit boundary: Honeycomb, Sol-Bright, and West End
(1,200 + 1,200 + 1,200 = 3,600PPH) = 1,800 SAOT
9 New lift outside existing permit boundary: Redman 1,200 pph = 600 SAor
Proposed Forest Plan Amendments
A-I3

1

1

Solitude MDP Update Final EIS

Appendix A

Alternative 4
Table 11-7 - Present and Projected capacities for skiers at one time (SAOT) on downhill ski areas,
Wasatch-Cache National Forest, 1985-2030
Areas

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

Snowbird

600

Permit Area
Potential Lift
SAOT
600

Potential
Expansion Lift
SAOT
1,200

4.400

1,800

1,100

2,100

9.400

Little
Cottonwood
Sub Total

8,925

2,400

1, 700

3,300

16,325

Brighton

3,000

2,100

Solitude

3,400

1,125 + 1,25010

1,200 + 60d 1

{.2)752

1,8002
1,800

Big
Cottonwood
Sub Total
Beaver MT

6,400

4,475

1,500

1,100

Snow Basin

2,650

2,300

Other
Lift
SAOT

Total
SAOT

6,925

5,100
Q

7,575

0

12,675

1,100

3, 700

5,850

10,800

Interconnect

3,000

3,000

Park West

--

--

--

--

1,800

1,800

Total

19,475

10,275

9,350

4,400

4,800

48,300

10
11

Upgrade Moonbeam, Apex, & Powderhorn (600 +1,200 + 700= 2,500 PPH) =1,250 SAOT
New lift wlin existing permit area: Honeycomb 1,200 pph = 600 SAOT
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Alternative 5
Table //-7 - Present and Projected capacities for skiers at one time (SAOT) on downhill ski areas,
Wasatch-Cache National Forest, 1985-2030

600

Permit Area
Potential Lift
SAOT
600

Potential
Expansion Lift
SAOT
1,200

4.400

1.800

1.100

2.100

9.400

Little
Cottonwood
Sub Total

8,925

2,400

1,700

3,300

16,325

Brighton

3,000

2,100

Solitude

3.400

1.125 +1.25012

1.200 + 1.70013

(.2 3752

(.2 9002
2,900

Areas

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

Snowbird

1

Big
Cottonwood
Sub Total
Beaver MT

6,400

4,475

1,500

1,100

Snow Basin

2,650

2,300

Other
Lift
SAOT

Total
SAOT

6,925

5,100

8.675

Q

1

13,775

1,100

3,700
10,800

5,850

Interconnect

3,000

3,000

Park West

--

--

--

--

1 800

1 800

Total

19,475

10,275

10,450

4,400

4,800

49,400

J

l'

- Upgrade Moonbeam, Apex, & Powderhorn (600 +1,200 + 700= 2,500 PPH) =1,250 SAor
New lifts wlin existing permit boundary: Honeycomb, Sol-Bright, and Magic Carpet
(1 ,200 + 1,200 + 1,000 = 3,400PPH) = 1,-700 SAOT
A-IS
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Alternative 6
Table //-7 - Present and Projected capacities for skiers at one time (SAOT) on downhill ski areas,
Wasatch-Cache National Forest, 1985-2030

Areas

Current Lift
SAOT

Master Plan Lift
SAOT

Alta

4,525

600

Permit Area
Potential Lift
SAOT
600

Potential
Expansion Lift
SAOT
1,200

Other
Lift
SAOT

Total
SAOT

2.100

9.400

3,300

16,325

6,925

. ..

Snowbird

4.400

1.800

1.100

Little
Cottonwood
Sub Total

8,925

2,400

1,700

Brighton

3,000

2,100

Solitude

3.400

1)25 +1125014

11200 + 1170015

01 3752

01 9002
2,900

.-

Big
Cottonwood
Sub Total
Beaver MT

6,400

4,475

1,500

1,100

Snow Basin

2,650

2,300

..

5,100

Q

81675

0

13,775

1,100

3,700
10,800

5,850

Interconnect

3,000

3,000

Park West

--

--

--

--

11800

11800

Total

19,475

10,275

10,450

4,400

4,800

49,400

Upgrade Moonbeam, Apex, & Powderhorn (600 +1,200 + 700= 2,500 PPH) =1,250 SAor
New lifts wlin existing permit boundary: Honeycomb, Sol-Bright, and Magic Carpet
(1 ,200 + 1,200 + 1,000 = 3,400PPH) = 1,700 SAOT
Proposed Forest Plan Amendments
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APPENDIXB
PROPOSED TRAIL MODIFICATIONS
TRAIL MODIFICATIONS BY ALTERNATIVE
Description of Modification

Ski Trail

ALTERNATIVE 1- No Action Alternative
(includes projects on private property or projects approved under 7/16/96 DM)
Remove selected rocks and stumps from ski runs by track hoe, hand
Challenger, Serenity, Gary's Glade, Upper Sundancer, Olympia,
Concord, Sensation, Lower North Star, Inspiration, Tude-Dudes, and
tools or explosives.
Home Run. - DM 7/ 16/96
Cut and fill approximately 30 cubic yards of material at unloading
Sunrise Top Ramp/Upper North Star - private land
ramp and upper North Star to decrease steepness to better
accommodate lower ability level skiers
Top Teoninal of Eagle Express - private land
Regrade top terminal unloading area, cut and fill less than 50 cubic
yards of material to encourage skiers to exit lift to the right which
would reduce congestion and increase safety.
Regrade unloading area, both left and right from top teoninal. Cut and
Top Teoninal of Summit - private land
fill approximately lOO cubic yards of material and remove one tree to
allow better early season grooming and to better accommodate
intermediate skiers
Regrade Upper Little Dollie into Wanderer Bowl by cutting and fill
Upper Little Dollie - private land
approximately 250 cubic yards of material to provide better access to
beginner terrain.
Widen a narrow section of the trail by removing approximately 24
North Star - private land
aspen, spruce and fir trees to eliminate congestion, more safely
disperse skier traffic and improve trail for lower level skiers
Remove the lower 40 feet of a 200 by 50 foot island of aspen, fir and
Little Dollie and Tude Dudes intersection - DM 7/16/96 (completed
spruce trees to provide adequate space for easier and safer skier
summer 2000)
merging in a congested area near lift loading areas (Moonbeam II and
Link) and the Moonbeam Center.
Upper Serenity - private land
Remove a section of a tree island that separates Serenity and Rumble
by removing 40-50 spruce and fir trees to widen and allow grooming
this steeper section which would assist in skier transition into this
steeper area.
Same Street and Tude Dudes - DM 7/16/96 (completed summer 2000) Regrade a depressed area, approximately 100 by 100 feet near the
intersection of Tude-Dudes and Same Street allow better grooming
and access for lower level skiers, especially in low snow conditions.
Sol-Bright Return Trail - private land only
Three separate sections of the Sol-Bright trail would be constructed or
modified. 1) a new section of trail (9a), averaging 50 feet wide, from
the Mill F South Fork pass to just above the Twin Lakes Dam; 2) a
1,200 foot section of trail (9b), near the Evergreen lift at Brighton Ski
Resort to near the pass below the Summit lift would be widened and
regraded. The existing trail, a 6-10 foot wide road, would be widened
J
6-10 feet by cutting into the upslope and filling and retaining the
downslope. This would also require removing up to 12 old growth
limber pines and Douglas-fir trees. The third section (9d) is located
just below the old New York mine (above Silver Lake), would require
cutting and filling approximately 250 feet of existing trail. This would
remove an uphill grade and reduce the need for skiers to push and
climb that section of trail.
Apex lift upper teonina! and terrain modifications - private land
Lower the upper teonina! of the Apex lift by 20 feet and regrade
Lower Diamond Lane and Upper Alta Bird to improve use for lower
ability skiers.
Upper Same Street - private land
Widen a 100 foot section of trail by 40 feet to reduce congestion and
increase visibility, traffic flow and safety in an area that is used
extensively by ski school classes and lower intermediate skiers.
Honeycomb Return Trail- private land only
Make trail improvements to allow access for heavy equipment for lift
installation.
Fleet Street and Fluid Drive - private land
Cut and fill a small ravine area to provide an alternative route to the
Moonbeam area for lower and ability skiers and to provide better early
season skier flow in this area.

Proposed Trail Modifications
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Description of Modification

Ski Trail
Children ' s Troll and Terrain Garden - DM 7/ 16/96

Construct a children's ski/play area on the Moonbeam Flats consisting
of on snow temporary structures ( yurt and troll hut), terrain graded
features (snow), in a fenced area. Minimal trenching and post holes
would be required to bury power lines and stabilize structures. 2, 8 by
8 foot concrete pads would be needed to anchor 390 foot rope tow.

ALTERNATIVE 2 -Proposed Action
(as proposed by Solitude on public lands)
Construct a new trail west of North Star, averaging 120 feet in width
with a 30% grade and approximately 1,300 feet long. Construction
would require removal of numerous mature aspen, spruce and fIr trees.
Trail is designed meet increased demand for groomed intermediate
terrain and increase utilization of the Sunrise lift served area.
A 100 foot long narrow section of Upper Same Street would be
widened approximately 20 feet by removing approximately 40 aspen,
spruce and fIr trees. The widening would reduce congestion and
increase visibility, traffic flow and safety in an area used extensively
by ski school classes and lower intermediate skiers.
Rock benches would be cut and used to fIll adjacent gullies. Three
sub-alpine fIr trees would also be removed. The modification would
widen the trails and allow lower level skiers more room to negotiate a
steep pitch on the trails. It would also provide a safer alternative for
lower level skiers who presently traverse under expert terrain upon
exiting the Apex lift in route to the Moonbeam area.
Additional sections of trail on public land would be improved to allow
access by lift installation equipment.

New Trail

Upper Same Street

Fleet Street and Fluid Drive

Honeycomb Return Trail
Lower Easy StreetILink Lift bottom terminal

Sol-Bright

Remove approximately y.. acres of trees in this area (in conjunction
with moving the mountain road between Moonbeam and LCMC) to
reduce congestion in this area.
A fourth section of trail would be improved (9c), located down trail
and closer to the Sunrise lift (above Redman Campground). This
section would require cutting and fIlling approximately 200 feet of
existing trail and possibly installing a culvert to create a consistent
grade through a intermittent stream gully. This would allow snow
machines access to this area for grooming.

AL TERNA TIVES 3-6 - Modifications of the Proposed Action
These alternatives would involve varying combinations of the above trail improvement projects.

Proposed Trail Modifications
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APPENDIXC
CONSERVATION MANAGEMENT PRACTICES FOR SKI AREA
EROSION AND SEDIMENTATION CONTROL, AIRBORNE NUISANCE
MANAGEMENT, AND RESOURCE CONSERVATION
INTRODUCTION
The measures provided below serve as guidelines for control of runoff, erosion, sedimentation of
stream channels, dust, and noise associated with construction activities at ski areas. The
objectives of these measures are to minimize disturbances and to return disturbed areas to
conditions that are stable from a soil erosion standpoint, productive in terms of vegetation, useful
to wildlife and aquatic species, and aesthetically pleasing. Guidelines are also provided for
resource conservation measures that should be implemented during the construction phase.
These latter measures are designed to promote sustainable use of renewable resources.
During the construction planning process, the ski area will submit a Storm Water Pollution
Prevention Plan (SWP3). This plan will propose the specific use of applicable CMPs and any
other site-specific soil and water conservation measures deemed appropriate. The plan must be
approved by the Forest Service prior to authorization of construction. Following review and
approval by the Forest Service, Salt Lake County, and the Utah Division of Water Quality, the
SWP3 will meet the requirements for coverage under Utah's Pollution Discharge Elimination
System (UPDES) permitting.
This appendix is divided into the following sections:
•
•
•
•
•
•
•
•
•

Performance objectives
Vegetation removal
Earthwork
Temporary erosion and sedimentation control
Permanent erosion and sedimentation control
Snowmaking
Management of Airborne Nuisances
Resource Conservation
Monitoring and maintenance

PERFORMANCE OBJECTIVES
The following are recommended performance objectives for construction, erosion control, and
revegetation.
•

Minimize soil and vegetation disturbance through planning, design, and site
protection.

Forest Service
Conservation Management Practices
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•

Limit site disturbance so that post-development site productivity, on a project site
basis, is not degraded. Acceptable site productivity is determined when soil loss is
less than one ton/acre/year after revegetation is complete based on soil loss
calculations.

•

Protect existing vegetation through effective construction-site management
procedures.

•

Restore revegetation potential, to the extent practical, through careful topsoil
management.

•

Stabilize and protect disturbed areas as soon as practicable through mulching, erosion
control, and stabilization practices, usually within two days after construction is
completed. Follow up with revegetation work within 10 days after construction work
is completed. Complete revegetation work for all projects occurring within the same
season before October 15.

•

Establish a vigorous stand of desirable plant species that will preclude invasion of
noxious or undesirable plants, slow velocity of runoff, and limit erosion potential.

•

Establish vegetation that will allow natural plant community succession on all
disturbed areas.

•

Revegetate the disturbed areas with plant species useful to wildlife.

•

Properly handle and store fuel and other hazardous or toxic materials at construction
sites and permanent structures so that any spill would be contained.

VEGETATION REMOVAL
The following practices are designed to protect vegetation and natural features (wetlands,
streams, airsheds, etc.) when vegetation removal is necessary.
•

Carefully plan and coordinate design and construction to keep disturbed areas as
small as possible.

•

Minimize direct and indirect impacts to wetlands, streams, lakes, riparian zones, and
other unique habitats through planning and construction site management. Prohibit
vehicles in areas not to be disturbed.

•

Assess potential hydrologic impacts to adjacent wetlands, riparian zones, and other
sensitive aquatic environments. (Solitude DEIS provides this analysis for the projects
it addresses.)

Forest Service
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•

Minimize and avoid, where possible, heavy equipment and vehicles from entering
wetlands, riparian zones, and other sensitive areas.

•

Clearly identify access roads and do not allow alternative routes. Designate all routes
in construction zones and identify the areas where equipment may operate ahead of
time.

•

Evaluate the possibility of wind throw where clearing occurs in dense forest stands.

•

Use wind firm trees as windbreaks and visual screens for lifts, trails and facilities.

•

Feather-cut unit edges to reduce the strong contrast between the ski trails and
undisturbed surrounding areas.

•

Clearly identify clearing limits, trees to be protected, and centerline of proposed trail
clearing.

•

Fell trees directionally away from wetlands, riparian zones, and other sensitive areas.

•

Cut gladed areas and buck trees selectively so that all remnants are in contact with the
ground.

•

Process branches and other slash suitable for chipping on-site. Use chips for erosion
control, particularly on roads, or remove these materials from the site.

•

Consider burning as a method of tree, stump, or slash disposal only when no other
methods of removal are practical. (See Management of Airborne Nuisances below.)

•

If burning is not appropriate, implement other on-site disposal. Stumps should be
buried on mostly level, previously disturbed sites at least 100 feet from streams and
wetlands where feasible.

EARTHWORK
Topsoil Management
•

Minimize the amount of grading to limit soil loss, maintain acceptable site
productivity, and for visual mitigation.

•

Minimize soil compaction within all project areas by limiting the amount of grading
and vehicular traffic.

•

Miniinize disturbance and provide maximum revegetation potential through planning
and design of regrading and contouring.

Forest Service
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•

Consider site-specific soils stability investigation where roads, lift terminals and .
towers, and graded trails cross or are sited on areas with potential stability problems
(i.e., high stability hazard).

•

Selectively remove topsoil in areas to be graded or recontoured whenever practical.
Store it away from watercourses. After grading activities are complete, respread
salvaged topsoil. Import topsoil from adjacent topsoil surplus areas to ensure
adequate topsoil depths for revegetation if necessary.

.•

Redistribute topsoil over the site to be revegetated by spreading it across the slope,
then tracking the topsoil to leave imprints perpendicular to the slope.

•

In areas where topsoil is not available, save the top cover material (if present) and

spread it over the surface after contouring is complete.

Backf'Illing, Regrading and Recontouring
•

Perform all grading activities during periods with low runoff (i.e., late spring to late
fall, to avoid the spring runoff).

•

Minimize disruption of natural swales and runoff channels through careful planning
of regrading and recontouring. Where grading cannot be avoided in these areas,
maintain hydrologic continuity across the ski trail or road.

•

On soils with moderate or high stability hazard, avoid deep cuts and fills and avoid
complete vegetation removal on extensive areas.

•

Consider special engineering if unstable slope conditions exist.

•

Perform spot or strip dozing to remove stumps or to smooth out breakovers and
transitions as necessary.

•

Address any subsurface water problems encountered prior to [mal contouring.

•

After [mal contouring, install water bars to catch and direct surface water into
undisturbed vegetation buffer strips before entering natural drainage ways.

•

On cut-and-fill slopes to be revegetated, lay back slope gradients to 1.5: 1 or flatter
whenever possible.

•

In grading areas of shallow soils over impermeable bedrock, spread some subsoil over
the bedrock prior to respreading topsoil, whenever practical.

Forest Service
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•

Determine if the regraded areas are overly compacted or too loose to provide an
optimum plant growth condition. If the soil is determined to be too loose, compact it
by walking dozers on the fill or by some other means. If the soil is determined to be
excessively compacted, loosen it with a spike tooth harrow, ripper, or similar
implement.

•

Place clay dikes or trench-breakers in pipeline and utility trenches wherever trenches
cross or closely parallel drainage ways and/or wetlands. Allow adequate spacing to
prevent the dewatering of wetlands and riparian areas. Spacing will be a function of
ground slope. The steeper the slope, the closer the spacing.

•

Concentration of surface and subsurface water within or onto proposed ski trails,
hiking trails, pipeline and electric cable corridors, or potentially unstable land forms
will be avoided.

Blasting
•
•

Supervise all blasting with an experienced blaster.

Use the following measures to control blasting and minimize the discharge of blasting
residues
~

~
~
~

2.S-inch diameter minimum hole shall be used to set the charge.
Detonators shall be non electric with steel sleeve (no lead).
Penalite TNT booster will be used as a primer charge.
No wet hole will be loaded with pourable ammonium nitrate fuel oil (ANFO)
mixture.

•

Load wet holes with a packaged blasting agent designed for shooting in wet holes
with total consumption of the charge.

•

Coor?inate blasting required to implement approved projects with a qualified wildlife
biologist.

Construction in Wetlands, Lakes and Stream Channels
•

•

Minimize the time motorized,equipment is in wetland, riparian, and stream channel
areas where construction activity is approved and prohibit vehicles in areas not to be
disturbed. Equipment is to be well maintained. No refueling or changing of motor oil
will occur in wetland or surface water channels, and all efforts will be made to avoid
hydrocarbon spills of any kind.
Place all dredge material from Lake Solitude in areas with low potential for surface
runoff and erosion (zero or low gradient slopes).

Forest Service
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•

Within two days of completing construction, reseed all disturbed banks of lakes and
stream channels. Install erosion mats on all barren soil surfaces including piled
dredge material.

•

Prior to construction affecting surface waters, divert the stream around the
construction site and dewater the site in order to minimize sediment loading.

•

Return water back into the channel only after all construction is completed.

•

Restore any disturbance to channel bed using original substrate or similar material.

•

Avoid, to the extent practicable, watercourses and wetlands in hiking trail alignment
and design. Where water or wetland crossings cannot be avoided, install bridges or
elevated walkways to minimize water quality and wetland impacts.

•

Leave a buffer strip, at least 100 feet wide where feasible, of natural vegetation
adjacent to wetland and stream features.

TEMPORARY EROSION AND SEDIMENTATION CONTROL
•

Implement construction activities in stages, based on the capabilities to complete
required site stabilization and revegetation prior to October 15 in any construction
season. Annual operating plans will include descriptions, locations, and timing of
each ground-disturbing project expected to be implemented that season. Projects will
be completed in one general area before starting on another.

•

Stagger the timing of construction projects scheduled within a single season,
particularly in areas maintaining a high erosion risk and associated potential for
sediment production. For example, lower sections of a ski trail would be developed
first, followed by implementation of all necessary erosion control measures and
sediment structures. Development of middle and upper trail sections would begin
only when these measures have been completed.

•

In areas where soils tend to be saturated by runoff and surface waters, excavate
snowmaking and utility trenches later in the summer when soils are drier.

•

Ensure that newly constructed road or trail sections have adequate drainage and
sediment control measures.

•
•

Restrict the area of soils exposed at anyone time to the area necessary for timely and
efficient project construction.
Minimize the length and gradient of disturbed areas.

•

Do not disturb sensitive areas or areas of high erosion potential.

Forest Service
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•

hnplement control measures for surface runoff and temporary erosion on all disturbed
areas prior to or immediately following initial disturbance.

•

Use interceptor ditches or other structures to prevent runoff from entering disturbed
areas.

•

Direct all water collected on roads (use water bars, water berms, etc.) onto an energy
dissipator (i.e., rip rap) and subsequently into undisturbed vegetation to filter out
sediments before allowing the runoff to enter natural drainage ways.

•

In disturbed areas or areas with snowmaking, construct water bars perpendicular to
the slope topography. Construct water bars by digging or dozing a small trench and
casting the soil material to the downhill side to form a row or bank. Design all water
bars to initiate in undisturbed vegetation up slope, traverse the disturbed area at a
gradient between 1 and 100/0 (depending on the slope), and discharge water into
undisturbed vegetation or straw check dams on the lower side of the disturbed area.

•

Construct water bars approximately every 75 feet on slopes greater than 350/0, every
100 feet on slopes between 250/0 and 350/0, and every 250 feet on slopes less than
25%. These are minimum requirements. Spacing may be closer based on site factors
such as soil erosiveness, expected runoff, and others. Rock lined drains will be
substituted for waterbars where high volumes and velocities of runoff, or any runoff
that is sustained past the snowmelt periods, is expected. Changes to these
requirements can be made during construction if approved by the Forest Soil
Scientist.

•

Extensively utilize trenches and/or silt fences along the lower portion of all disturbed
areas. Properly install silt fences according to manufacturer's specifications.

•

Install small sediment traps using secured silt fence and/or certified weed-free straw
bale dikes along the downhill side of disturbed areas and at the terminus of each water
bar tq filter water prior to concentrating it into drainage ways. Maintain sediment
traps until revegetation is complete. Place small, temporary (3-5 year duration) rock
sediment traps downstream of disturbed areas that have potential to deliver sediment
to Big Cottonwood Creek.

•

Install screens or other appropriate devices on detention basins to capture oil and
other pollutants before they enter stream systems.

•

Use flexible pipes or sluice boxes to avoid stream erosion when transferring water
down embankments or fill slopes. Intercept the transferred water with a culvert inlet.

•

Do not wash cement trucks on National Forest System lands, unless a disposal site is
located and approved by the Forest Service.

Forest Service
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PERMANENT EROSION AND SEDIMENTATION CONTROL
•

Design culverts to carry 20-year flood with no headwater and 50-year flood with
maximum allowable headwater.

•

Implement revegetation treatments as soon as possible, usually within 10 days after
soil preparation, in all disturbed areas that have been regraded and re-topsoiled. All
disturbed areas should be revegetated no later than October 15 of each year.

•

Install and stabilize any permanent drainage diversions. Stabilize these areas through
revegetation, rip rap, grade control devices, etc.

•

Solitude will not leave newly constructed road sections with ineffectual drainage or
sediment control measures. Effective control measures will include activities such as
sediment basins at road runoff discharge locations.

•

Design revegetation efforts adjacent to wetlands to maximize the establishment of
vegetation species capable of filtering runoff or otherwise buffering wetlands from the
effects of disturbance.

•

Revegetate cleared forest stands with sparse ground cover to restore adequate ground
cover.

•

Use Forest Service approved seed mixes for reseeding. Seed mixes will include
grasses and forbs, have a minimum of 90% native seed, and be certified noxious weed
free. A custom seed mix for the following three community types will be approved:
(1) tall forb, (2) short forb, and (3) wetland. In order to provide for faster succession
of native plant species in revegetated areas, seeds will be collected from existing
native species and used in addition to the required revegetation seed mixes.

•

On highly erodible sites, a rapidly growing sterile annual or perennial species may be
included in the seed mix. The sterile species provide for immediate soil stabilization
and act as "nurse plants" for the slower growing native species. Because they produce
no seed, the sterile species will eventually drop out of the mix and natives will persist
as the dominant species on revegetated areas.

•

Complete a soil chemical analysis before revegetation is commenced. ' If the analysis
shows a deficiency of soil nutrients, apply a slow-release granular inorganic fertilizer
with appropriate nutrients.

•

Prior to reseeding, prepare disturbed areas by loosening and roughening the surface.

•

Apply seed mix(es) at optimum rates as specified by the seed distributor.
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•

Protect all regraded, re-topsoiled, and reseeded areas from erosion by effective
revegetation methods and through application of mulch, erosion-control
nettinglblankets, or chemical tackifiers immediately after disturbance. Use mulch on
slopes less than 30%, and netting or blankets on slopes greater than 300/0. Use only
weed-free mulch sources. Apply mulch at a rate of at least 2 tons/acre. The Forest
Service will require approval of mulch types and locations prior to construction.
Crimp the mulch into the soil with a snowcat, bulldozer, or other effective mechanical
device. Ifmechanical crimping is impractical, use stapled netting and/or chemical
tackifiers to bind the loose mulch to the soil surface to minimize removal by wind or
by surface runoff.

•

On slopes too steep to use heavy equipment, use hydromulch, netting, blankets or
tackifiers in place of straw or hay mulch.

•

On areas with excess rock and little or no topsoil, apply Biosol (an organic pellet
fertilizer) at a rate of no less than 750 lbs/acre after seeding. (Note: the cost benefit
ratio of Biosol use has been questioned and is being investigated.)

•

In areas that will be subject to further disturbance, permanent revegetation may not be
appropriate. In such cases, implement temporary erosion control and/or revegetation
measures either by mulching in the absence of seeding or fertilization, or by seeding
with a quick-germinating and fast-growing annual or sterile perennial grass. Consider
using both techniques in highly erosive sites to obtain the desired degree of erosion
control.

SNOWMAKING
•

During excavation of trenches used for burial of snowmaking pipelines, perennial
streams, springs, seeps, and shallow groundwater bodies will be avoided when at all
possible. If it becomes necessary to intersect these water bodies specific mitigation
measures will be taken in order to minimize impacts to the hydrology and water
quali!y of these water bodies. Specific mitigation measures have been prescribed by
WCNF hydrologists for each of these situations and are detailed in Attachment 1.

•

After snowmaking pipelines are buried, measures will be taken to avoid capturing
runoff and overland flow within the trench due to settling of backfill material.
Specific mitigation measures have been prescribed by WCNF hydrologists for this
situation and can be found in Attachment 1.

•

Topsoil will be salvaged and conserved during excavation of trenches used for burial
of snowmaking pipelines. Specific mitigation measures used for topsoil management
during burial of snowmaking pipelines can be found in Attachment 1.
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•

The Forest Service will determine final location of the snowmaking and utility
corridors. The corridors will be laid out in a way to avoid wetland and riparian areas
as much as possible.

MANAGEMENT OF AIRBORNE NUISANCES
•

To the extent feasible, plan site improvements to reduce the potential for fugitive dust
emissions. Keep the area disturbed by clearing, earth moving, or excavation activities
to a minimum, carrying out improvements in sections.

•

Water all major grading areas, including roadways, building and lift terminal
construction areas, to prevent excessive amounts of dust. Under dry conditions, water
of these areas at least twice daily with complete coverage, preferably in the late
morning and after work is completed for the day.

•

Limit on-site vehicle speeds to 15 mph to reduce dust. Any dust nuisances will be
mitigated by acceptable dust control procedures.

•

Maintain construction and permanent on-site equipment engines in good operating
condition.

•

Limit construction activities to daylight periods unless otherwise approved by the
Forest Service.

•

Maintain adequate muffler systems on all construction equipment.

•

Chip and scatter slash from trees removal on site where ever feasible.

•

Open burning is allowed but limited to five tons per year if slash cannot be chipped
and scattered due to steep and/or inaccessible terrain. The Utah Air Quality Board
has approved an open-ended burning variance for each of the ski resorts in Salt Lake
County. This open burning variance has eight conditions that must be met before any
burning is allowed. This variance is outlined in two letters from the State of Utah
Division of Air Quality, dated September 13 and October 11, 1991.

•

Prior to burning, prepare and submit a burn plan to the Forest Service for review and
authorization. The bum plan will contain requirements that specify emergency
actions in case of fire escape.

•

Construct slash piles for burning by hand. Slash piles should not exceed 10 feet in
height or 15 feet in diameter. Piles will be periodically inspected by a Forest Service
official for placement and size.
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RESOURCE CONSERVATION
•

Install water-conserving fIxtures such as low-flow toilets and faucets during
construction.

•

Install energy conserving fIxtures such as compact fluorescent light bulbs, and high
effIciency fIxtures, timers, and other apparatuses during construction.

•

Techniques to smooth electrical loads, automatically limit demand, and minimize
energy consumption are encouraged.

•

Use state-of-the-art snowmaking equipment to minimize energy consumption.

•

As much as possible, conduct snowmaking operations at night or during other offpeak electrical demand periods.

•

Expand and upgrade the recycling program as feasible to reduce demands on solid
waste disposal.

MONITORING AND MAINTENANCE
The objectives listed above in the Performance Objectives section are rarely met when construction is
completed. Therefore, the following measures should be considered.

•

Periodically monitor project during construction to ensure that specifIed measures
(water bars, culverts, etc.) are implemented and functioning properly.

•

Periodically monitor after construction is complete to ensure that specifIed measures
are functionally intact and address objectives.

•

The Forest Service will survey all revegetated areas on a yearly basis to assess the
effIcacy of rehabilitation measures. The assessment will examine both short-term
rehabilitation efforts such as mulching and placement of water bars and longer-term
controls such as revegetation. If at the end of 5 years a site has not been rehabilitated
to the satisfaction of the Forest Service, the area will be re-evaluated by the Forest
Service and new rehabilitation methods applied by Solitude.

•

Develop effective reporting and response procedures to be employed when problems
are encountered.
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ATTACHMENT 1
Specific Conservation Management Practices for Snowmaking Pipeline Installation
The following specific mitigation measures have been developed to address conditions that may
arise during excavation, installation, and burial of snowmaking pipelines.
Trench excavation exposes subsurface spring or seep water
1)
Move water through trench and out the other side. Do not allow trench to
capture and transport water.
2)
Place concrete trench block down slope of spring/seep. Use perforated pipe to
drain water off block and perpendicular to trench- daylight away from trench.
3)
French drain trench backfill material above concrete block. Extend 10-15 ft.
perpendicular to trench.
Trench location intersects stream channel.
1)
Locate snowmaking lines to avoid crossing perennial stream channels where
possible.
2)
Prevent streamflow from entering excavated trench, or prevent stormwater
flowing in trench from entering stream channel.
3)
Install a temporary flexible plastic culvert crossing in perennial and
intermittent channels where snowmaking lines unavoidably must cross. Use
inlet structures and plastic to capture entire streamflow.
On a case-by-case basis, treat ephemeral draws as specific in 2) above.
4)
After construction, completed snowmaking lines capture runoff/overland flow due to
settling of bacldl11 material.
1)
All snowmaking lines must be constructed to shed water quickly off of
disturbed soils and into stable vegetated land.
2)
Avoid backfilling trenches with rain or snow saturated soil. Complete
construction prior to first snowfall.
3)
Over backfill trenches and compact to a crowned profile.
4)
Install cross-slope waterbars to divert runoff from disturbed snowmaking lines
to adjacent stable vegetated areas.
After construction, completed snowmaking lines have poor soils that do not support
vegetation.
1)
Erosion rates on snowmaking lines should be similar to or less than preconstruction rates.
2)
Salvage and conserve topsoil during trench excavation operations. Stockpile
topsoil adjacent to trenches, but separate from excavated subsoil.
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3)
4)
5)

Avoid moving heavy equipment directly on or over stockpiled topsoil. In tight
locations, stockpile excavated subsoils onto topsoil piles and drive on that.
Reapply topsoil on crowned, compacted trench backfill, in depths similar to
pre-construction levels.
Cover completed trenches with a durable mulch cover that has a minimum of
two years performance

Forest Service
Conservation Management Practices

C-13

I

I
I

APPENDIX D
Water Resources

I

t

Solitude MDP Update Final EIS

Appendix D

APPENDIXD
WATER RESOURCES
COLIFORM COUNTS IN BIG COTTONWOOD CANYON (1989-96)
Comparative averages at Sites in the Canyon

Site

BC 1: FS
Boundary

BC 2:
Storm
Mountain

Date

TC

1989

27

5

1990
1991
1992
1993
1994
1995
1996

29

11

15

4

12

28

14

20

-12

13

34

29

40

31

12

4

33

I FC I TC I FC
31

BC 4:
Lake
Blanche

BC 5:
Mill B

BC 8:
Jordan
Pines

BC 10:
Silver
Fork

BC 12:
Solitude

BC 13:
Brighton
Loop

BC 14:
1st
Bridge

TC I FC I TC I FC I TC I FC I TC I FC

TC I FC

TC I FC

TC I FC

TC I FC I TC I FC

32

27

66

22

n/a I n/a

n/a

I n/a I n/a I n/a

BC 16:
Last
House

32 I 11

36

I 10

56

21

138

3

16 I

5

29

I 17

69

45

50

19

74

46

85

I 48

16

I

6

I 237 I 100

7

25 I 12

34

I 17

34

17

56

20

97

53

17 I 12

8

I

3

I

37

I 28

8

5

46 I 40

53

I 40

52

46

62

68

90

75

28

I 28

27

I 21

I

65

I 52

19

18

5

17 I 4
51 I 21
72 I 5
91 I 0

16

I

16

8

20

8

22

7

19 I 6

30

I 27 I

7

I
I
45 I

26

8

31

6

40

5

60

7

79

8

4

73

2

73

6

66
66

5

72

3

6

23 I 5

16

2

78

2

34

2

I 8

79

9

74

8

58

9

129

41

124

55

125

15

71

156 I 42

TC - Total Coliform
FC - FecaJ Colifolm
Source: Salt Lake City Corp., Department of Public Utilities, Water Department (6/2/97)
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The Water Quality Standards For:
- I C (Domestic Uses)

- 2B (Secondary Uses)
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Max: TC - 5000/1 00 ml
FC - 2000/ 1OOml
Max: TC - 5000/ 100ml
FC - 200/1 OOml

Minimum Steam Flows
The method of determination is as follows:
1.

Determine the minimum mean daily flow value for each month for all of the years on
record at U.S. Geological Survey gauging station at mouth of Big Cottonwood Canyon.

2.

For all the years of record, calculate an average using every minimum monthly value for
each month of the year. For example, for each year on record, the minimum mean daily
flow value for the month of February is determined and then all of these values are
averaged. The same procedure is then done for all of the other months.

3.

The minimum monthly flow value for Big Cottonwood Creek at Solitude is determined
by multiplying the minimum flow values determined for the Big Cottonwood Creek
gauge at the mouth by the proportion of the area of Big Cottonwood Canyon above the
proposed diversion weir at Solitude to the area above the mouth of the canyon. For
example, the amount of area in Big Cottonwood Canyon above the proposed weir at
Solitude (3,330 acres) is about 10.4 percent of the total canyon (32,000 acres) and this
value is multiplied by the minimum monthly flow values determined for the USGS gauge
at the mouth of the canyon.

The minimum monthly flows determined for Big Cottonwood Creek at Solitude are listed below.
Month
January
February
March
April
May
June
July
August
September
October
November
December

Water Resources

Flow (cfs)
2.1
2.2
2.6
4.3
10.8
15.2
5.9
3.5
2.8
2.8
2.7
2.3

D-2
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Windroses by Stability Class
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Figure £-1 shows the maximum I-hour CO concentrations corresponding to the 11 th highest ski
day. Figure £-2 shows the maximum expected 8-hour concentration due to traffic. The results
indicate that CO concentrations are 570/0 of the NAAQS for a I-hour average exposure at the
park-and-ride facility. Maximum 8-hour exposures are as high as 940/0 of the NAAQS within the
commercial property nearest to the intersection, along the sidewalk.
The hot spot analysis focuses on carbon monoxide because of its relatively high background
level, short averaging periods (1 to 8 hours), and high correlation with automobile traffic. The
hot spot analysis is not recommended for PM lO , which is more affected by regional emissions of
nitrogen oxides and sulfur dioxide. In addition, the hot spot analysis was not performed for
ozone, since high levels of ozone only form during the summertime when temperatures exceed
90 degrees F.
In order to assess the current air quality impacts associated with ski area traffic, a hot spot
analysis was performed using the current transportation survey information collected during
January and February, 1997. The analysis examined air quality impacts at the intersection of
BCC Highway (SRI90) and Wasatch Boulevard. In order to be consistent with transportation
planning methodology, the total vehicle emissions associated with the 11 th highest skier visit day
was used. These emissions are a result of traffic due to the ski areas in BCC, as well as
background traffic due to all other uses in the canyon and along Wasatch Boulevard. The
analysis combines the most recent measured maximum background from the DAQ Cottonwood
station with computer model calculated concentrations due to traffic emissions at the
intersection.

Air Quality
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As required by EPA guidelines, the CAL3QHC dispersion model was used to estimate maximum.
I-hour and 8-hour CO concentrations due to traffic near the intersection. This model uses hourly
traffic volumes, by direction for SR190 and Wasatch Boulevard along with hourly average wind
speed and direction data collected at the DAQ Cottonwood station. EPA emission factors for
automobiles and busses, based on the MOBILE5a computer program, were used. This accounted
for local Inspection & Maintenance (IIM), operating temperatures, travel speed, and vehicle types
found in the canyons. Concentrations were modeled for all locations (receptors) around the
intersection up to ·a minimum distance of 3 meters from the roadway edge. Application of the 8hour standard was limited to the commercial and residential areas closest to the intersection. A
full winter's season of wind speed and direction data was used in the model.

Emissions Sources
Direct Sources

Table E-l
· f Ing
Summaryo fSt a f lonary Source E missions - 1997 E XIS
NOx
TonslYear

Source

No.
1

Eagle Express # 1
Eagle Express #2
Moonbeam II
Link
Apex
Powderhorn
Sunrise
Summit

2
3
4
5
6
7
8

TOTAL

CO
TonslYear

PM10
TonslYear

0.14

0.03

0.01

0.01

0.14

0.03

0.01

0.01

0.06

0.01

0.00

0.00

S02
TonslYear

0.01

0.41

0.00

0.00

0.02

0.82

0.00

0.00

0.06

0.01

0.00

0.00

0.01

0.4 1

0.00

0.00

0.01

0.41

0.00

0.00

0.45

2.14

0.03

0.03

Table E-2
· ting
Summaryo fSipace H eaf Ing Source E missions - 1997 E XIS
No.
1
2

j

Source

NOx
TonslYear

CO
TonslYear

PM10
TonslYear

S02
TonslYear

Boiler

0.00023

0.00003

0.00001

0.00000

Fireplaces (qty=21 )

TOTAL

Air Quality

0.07700

7.48055

1.02465

0.01185

0.07723

7.48058

1.02466

0.01185

E-5
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Table E-3
-I Source E missions - 1997 E XIS
- f In2
summaryo f Off.-R oad M 0 b Ie
No_
1
2
3
4
5
6
7
8
9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24

NOx
TonslYear

Source
Cummins
Cummins
Caterpillar
Caterpillar
Caterpillar
Caterpillar
Detroit
Caterpillar
Allis Chalmers
Cummins
Cummins
Cummins
Cummins
Cummins
Ford
Ford
Ford
Ford
Ford
Chevrolet
Dodge
Chevrolet
Snowmobile
ATV
TOTAL

CO
TonslYear

PM10
TonslYear

S02
TonslYear

2. 13

0.89

0.17

0.18

5.24

2.19

0.43

0.44

6.31

2.64

0.52

0.53

6.31

2.64

0.52

0.53

2.21

0.92

0.18

0.19

1.26

0.53

0.10

0.11

1.40

0.58

0.11

0.1 2

2.43

1.01

0.20

0.2 1

1.07

0.45

0.09

0.09

0.91

0.38

0.07

0.08

0.22

0.09

0.02

0.02

0.15

0.06

0.01

0.01

1.27

0.53

0.10

0.11

0.64

0.27

0.05

0.05
0.00

0.04

1.64

0.00

0.04

1.64

0.00

0.00

0.04

1.64

0.00

0.00

0.24

9.82

0.02

0.01

1.19

49.11

0.08

0.07

0.48

19.64

0.03

0.03

0.08

3.27

0.01

0.00

0.79

32.74

0.05

0.04

0.57

23.57

0.04

0.03

0.11

4.37

0.01

0.01

35.11

160.61

2.S1

2.S7

Indirect Sources

Table E-4
Vehicle Emission Rates
SCENARIO

Location

Speed
MPH

Winter
Entering, AM
Leaving, PM
Stop Light, PM
Free Flow

Ski Areas
Ski Areas
BCC Mouth
Canyon

Cold
Start
0/0

NOx

PM10

S02

glmile

glmile

glmile

g/mile

10

0%

53.25

2.29

0.02

0.09

5

90%

143.33

2.80

0.02

0.09

2.5

0%

157.51

3.16

0.02

0.09

35

0%

18.22

2.22

7.60

0.09

MOBILE5a model

Air Quality

CO
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The total indirect emissions are indicated in Table E-5. As this table indicates, no significant
amount of any pollutant is expected, when compared to the 100 ton/year conformity threshold.

n Irec
MODE
AM Entering
Parking
PM Leaving
TOTAL

Air Quality

Table E-5
· f Ing
ource E missions - 1997 E XIS
CO
Tons/yr

NOx
Tons/yr

PM lO
Tons/yr

S02
TonslYr
0.0017

1.0

0.0435

0.0004

11.4

0.2218

0.0016

0.0073

2.7

0.0532

0.0004

0.0017

15.1

0.3185

0.0023

0.0108
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APPENDIXF
FISHERIES
Big Cottonwood Creek has a long history offish management by the State of Utah. Sigler and
Sigler, in Fishes of the Great Basin (1987 pages 30-31), state that the first hatchery to be
established in Utah, in 1889, was in Murray,just west of Big Cottonwood Canyon. Some of the
egg for this facility came from Bonneville cutthroat trout in Big Cottonwood Creek. Brook trout
were being introduced into the lakes in Big Cottonwood Canyon as early as 1907 (Sigler and
Sigler 1987, page 31). Some of these were growing to 7 lbs. in 6 years. And it is suggested that
lake trout can be found in Lake Mary in the canyon. Brown trout have also been stocked in the
stream. Currently rainbow trout are the only fjsh that are stocked in the stream. Brown and
brook trout are also found in the stream.
Section 1

The lower sample section was located adjacent to a maintenance shed between the upper and
lower parking lots at Solitude and continued upstream 50m. Riparian vegetation consisted of
willows and mature conifers. Water temperature, at the time of electrofishing the section, was
42°F at 12:30 in the afternoon of 16 September 1994. The section consisted of 100% brook trout
with 77 fish being captured during the first pass and 23 fish being captured during the second
pass. The population estimate for fish 100mm or longer for this section was 44 and ranged from
43, the number offish captured during the two passes, to 49. The total length of the fish capture
ranged from 54mm to 214mm and averaged 97mm (3.8in.). Weights ranged from less than Ig to
95g and averaged 12.2g (0.502.). This section of Big Cottonwood Creek consisted primarily of
young-of-the-year fish with some age 1 fish being present along with a few older fish.
Section 2

The middle sample section was located adjacent to log cabins on both sides of the stream
between the upper and lower parking lots at Solitude and went upstream 50m. Riparian
vegetation consisted of willows and mature conifers. Water temperature at the time of
electro fishing th~ section was 42°F at 11 :30 in the morning of 16 Sept. 1994. Twenty-nine brook
trout and 6 rainbow were captured during the first pass and 15 brook trout were captured during
the second pass. The brook trout population estimate for this reach was 41 fish, 100mm and
longer, and ranged from 35 to 47. The total length of the brook trout capture ranged from 58m to
183mm and averaged 121mm (4.8in.). Brook trout weight ranged from 2g to 70g and averaged
20.6g (0.702.). The rainbow trout population estimate for this reach was 6 fish with no rainbow
being captured during the second pass. The total length of the rainbow trout capture ranged from
206m to 267mm and averaged 251mm· (9.9in.). Their weight ranged from 86g to 237g and
averaged 171.8g (6.102.). This section of Big Cottonwood Creek consisted primarily of age 1
brook trout with some young-of-the-year fish and older fish being present (Figure 2). Some
swim-up fry were also collected but because of their size no identification was made.

Fisheries
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Section 3
The upper most section was located adjacent to the Inn at Solitude. The riparian vegetation
consisted of willows and mature conifers. Brook trout and hatchery stocked rainbow trout were
found in this reach. Water temperature, at the time of electrofishing the section, was 42°F at
10:00 in the morning of 16 Sept. 1994. The section consisted of 98% brook trout and 20/0
rainbow trout. Sixty-three brook trout were captured during the first pass and 23 brook trout
were captured during the second pass. The population estimate for brook trout, 100mm or longer
for this reach, was 43 and ranged from 40, the number of fish captured during the two passes, to
49. The total length of the brook trout captured ranged from 49mm to 303mm and averaged
186mm (7.7in.). Their weight ranged from less than Ig to 74g and averaged 105g (14.10z.).
This section of Big Cottonwood Creek consisted primarily of young-of-the-year fish with some
age 1 fish being present along with a few older fish. The rainbow trout population estimate for
this reach was 2 fish with no rainbow being captured during the second pass.

Species

Table F-l
S.pecles an d P opuIa ti on
Section 1
Section 2

Section 3

Brook Trout
Population Estimate (>
100mm in length)
Length (mm)
- Average
- Minimum
-Maximum
Weight (g)
- Average
- Minimum
- Maximum
Rainbow Trout
Population Estimate (>
100mm in length)
Length (mm)
- Average
-Minimum
-Maximum
Weight (g)
- Average
- Minimum
-Maximum

44

41

43

97
54
214

121
58
183

97
49
186

12
1
95

21
2
70

14
1
74

0

6

2

251
206
267

253
252
253

171
86
237

185
181
189

SpeCIes and populatIon infonnatton for fish captured ill BIg Cottonwood Creek WIthin the penntt boundary of the Solitude MountaIn Resort,
1994.

Population Estimate Assumptions and Calculations
Fish popUlations were estimated for fish 100mm and over. The probably for capturing fish under
100mm is believed to be too low to make an accurate estimate. With electrofishing, the larger
the fish the higher the probability of capture (White et al. 1982). Fish under 50mm were
assumed to be age 0 fish. Fish from 51 to 100mm were believed to be age 1 fish. It is realized
Fisheries
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that in many situations, because of local environmental factors, this generalization may not hold
true.
In the lower section of Big Cottonwood Creek capture probabilities were determined for fish 50 99mm, 100 - 149mm and 150mm and longer. These probabilities were 0.575, 0.862 and 0.75
respectively. The capture probability for size 100mm and longer was 0.838. It is recognized that
the use of a population estimate which assumes equal probability of capture, is violated. This
violation is not believed to be significant enough to affect the population estimate for fish
100mm and over. For this survey population estimates were made for fish 100mm and over.

The calculation used to make the population estimate was:
N = UlI(1-(U21U1))

where
N = population estimate for the section sampled
U1 = fish captured during the first sample
U2 = fish captured during the second sample
The probability of capture (P) is estimated by using: P=1-(U21U1). Results from calculation
using this formula suggest that if more fish are captured during the second pass than the first pass
a violation of th~ assumptions has occurred and the population estimate is of no value. Also if
no fish are captured during a second pass a capture probability of 100 has occurred and all fish in
the fisheries.

Fisheries
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APPENDIXG
VEGETATION AND WILDLIFE
Appendix Gl - Vegetation
The following plant community descriptions include more detail than those found in chapter 2,
such as common and scientific names of the plant species and brief descriptions of occurrences
within the ski area boundary.

Conifer-Forb Communities
Subalpine frr (Abies lasiocarpa) and Engelmann spruce (Picea engelmannii) are the dominant
overstory species with occasional Douglas-fir (Pseudotsuga menziesii). These communities are
typically variable with species such as Engelmann aster (Aster engelmannii), mountain bluebells
(Mertensia ciliata), frreweed (Epilobium angustifolium), scarlet paintbrush (Castilleja miniata),
sticky geranium (Geranium viscosissimum), Colorado columbine (Aguilegia coerulea) and others
common .on more productive sites. Stands in the upper portion of Honeycomb Basin have a large
amount of Engelmann spruce while those at lower elevations tend to have more of a mix of
spruce and fir. One stand of extremely dense spruce-frr overstory occurs west of the Challenger
run on a north-facing slope near the lower portion of Honeycomb Canyon.
Limber Pine-Douglas-frr Communities
These communities often have a mixture of tree species, including subalpine fir and Engelmann
spruce, but Douglas-fir, and occurrences of limber pine (Pinus flexilis) separate this from the
Conifer-Forb communities described above. Limber pine indicates typically shallow soils and/or
harsh, windswept sites. Trees are generally scattered and sites appear more open than those in
the Conifer-Forb communities. The undergrowth may include mountain lover (Pachystima
myrsinites), common juniper (Juniperus communis), spike fescue (Leucopoa kingii), Oregon
grape (Mahonia repens), yellow flax (Linum kingii), and flaxflower (Linanthastrum nuttallii).
These communities occur at upper elevations throughout the ski area.
Conifer Parkland Communities
Open grass and forb communities containing scattered conifers characterize these areas. Some
parklands have been created by the ski area below Eagle Ridge and others are naturally occurring
such as those near Twin Lake. The naturally occurring sites have an abundance of rock and/or
shallow soils, which inhibits the development of dense conifer stands. Conifer Parkland
communities are described because of the difficulty in assigning these areas to either herbaceous
or conifer-dominated types
Krumholz Communities
These communities only occur on the eastern-most portion of the ski area above Twin Lake.
Unlike the Conifer Parkland communities, these communities have scattered cover of dense,
windswept spruce and subalpine frr trees. Open areas are dominated by species typical of the
Short Forb and/or Alpine Forb communities described below.
Vegetation and Wildlife
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Aspen-Tall Forb Communities
These communities are dominated by quaking aspen (Populus tremuloides) with scattered
subalpine fIr, Engelmann spruce and occasionally with limber pine and Douglas-frr. Shrub cover
includes mountain snowberry (Symphoricarpos oreophilus) and mountain big sagebrush
(Artemisia tridentata ssp. vaseyana). Common herbaceous species in these communities
included Fendler meadowrue (Thalictrum fendleri), Richardson geranium (Geranium
richardsonii), anise sweetroot (Osmorhiza occidentalis), and Pacific aster (Aster chilensis).
These communities occur in Honeycomb Canyon, the knoll adjacent to Redman Campground
(this stand is severely stunted in growth form and may be growing on the edge of its habitat), and
on other lower portions of the ski area.
Conifer-Aspen Communities
Several plant communities at Solitude have a combination of conifers (primarily subalpine fir
and/or Engelmann spruce) with aspen. Conifers typically make up more than 50% of the
overstory. The successional phenomenon of aspen replacement by conifers, especially by
subalpine frr, has become more prevalent without disturbances such as frre. These stands will
eventually be replaced by the Conifer-Forb communities described above. Conifer-Aspen
communities occur throughout the ski area, especially in the lower half, and many have been
dissected by the numerous ski runs on the lower areas served by the Powderhorn, Moonbeam II,
Apex, and Eagle Express ski lifts.
Conifer-Willow Communities
These communities occur only along Big Cottonwood Creek near the base of the resort. The
overstory is dominated primarily by Engelmann spruce, but subalpine frr is also present. The
understory has a combination of shrubs including thinleaf alder (Alnus incana), red-osier
dogwood (Comus sericea), and Drummonds willow (Salix drummondiana). Herbaceous species
are similar to those described below in Herbaceous Communities.
Tall Forb Communities
Willow-Tall Forb Communities
Drummonds willow is a common dominant species in the riparian and wetland communities at
Solitude. Other accompanying species may include Booths willow (Salix boothii), plainleaf
willow (Salix planifolia), species of the Tall Forb communities listed below, and also mountain
snowberry. These communities are not common in the ski area and occur primarily surrounding
Lake Solitude and along the Deer Trail ski run.
Snowberry-Tall Forb Communities
Species occurring in this type include mountain snowberry, mountain lilac (Ceanothus velutinus),
Gambel oak (Quercus gambelii), ninebark (Physocarpus malvaceus ), and chokecherry (Prunus
virginiana). Herbaceous species, similar to those of the Tall Forb communities described below,
occur in the interspaces. This community occurs only in the lower portion of Honeycomb
Canyon.

Vegetation and Wildlife
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Herbaceous Communities
Because of the intermixed nature of the herbaceous communities at Solitude, many herbaceous
communities on the mountain have been combined into this single type. The area has
components of the Tall Forb communities, Short Forb communities, and Seeded Grass
communities described below. Combined, these communities make up a high percentage of the
Solitude Ski Area. Where possible, the Tall Forb communities have been delineated on the
vegetation map, but because of the highly complex nature of these communities it was often not
possible.
Tall Forb Communities
These communities include a number of different species that vary based on localized
microclimatic and soils differences. False hellebore (Yeratrum californicum), for example,
occurs on the wetter extremes of these communities. Mountain bluebells (Mertensia ciliata),
leafy polemonium (Polemonium foliosissimum), sticky geranium, scarlet paintbrush, frreweed,
Engelmann aster, Colorado columbine, Fendler meadowrue, sulfur buckwheat (Eriogonum
umbellatum), lupine (Lupinus spp.), cow parsnip (Heracleum lanatum), duncecap larkspur
(Delphinium occidentale), Valerian (Valeriana spp.), anise sweetroot, and numerous other showy
species are common throughout. Graminoids include slender wheatgrass (Elymus trachycaulus),
mountain brome (Bromus carinatus), and Hood sedge (Carex hoodii), but are less conspicuous
than their forb companions. These communities typically occur in the lower concave basins as
well as upper slopes where soils typically appear to be deeper and fmer-textured than those of the
Short Forb communities.
Short Forb Communities
While typically shorter in stature with generally more sparse cover, these communities are
equally as showy as the Tall Forb communities. Some of those species that distinguish this from
the Tall Forb communities include several lower-growing forbs including scarlet gilia (lpomopsis
aggregata), Gordon ivesia (lvesia gordonii), stonecrop (Sedum spp.), Pacific monardella
(Monardella odoratissima), Nuttall's linanthastrum (Linanthastrum nuttallii), and lobeleaf
groundsel (Senecio multilobatus). Other species that commonly occur on drier sites include
various species of beardtongue (Penstemon cyanthus, r. humulis, and r. leonardii), showy
gentian (Frasera speciosa), Wyeth buckwheat (Eriogonum heracleoides), sulfur buckwheat, and
little sunflower (Helianthella uniflora) .. Graminoids include western needlegrass (Stipa
occidentalis), spike fescue (Leucopoa kingii), and oniongrass (Melica spp.) Scattered conifers
are may also be a component of these communities. These communities occur in upper basins
and on drier slopes than those of Tall Forb communities.
Seeded Grass Communities
Many of the developed ski runs of the Wasatch Front ski areas have been reseeded with a
nonnative grass mixture that generally includes smooth brome (Bromus inermis) and orchard
grass (Dactylus glomerata). This type is described as Seeded Grass communities. While some
native species may slowly reinvade these sites, their abundance is typically minor. Many of the
newer ski runs remain highly dominated by these communities but often have inclusions of the
Tall Forb and Short Forb communities.

Vegetation and Wildlife
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Alpine Forb Communities
These communities occur at upper elevations, typically below the Rock-Talus type described
below. Species similar to those described for Alta Ski Area are expected to occur here, but indepth surveys were not completed.
Rock-Talus
This cover type includes areas that are distinctively talus slopes as well as rock cliffs with little to
no vegetation. In some areas it is difficult to separate this from the Alpine Forb communities,
such as in upper Honeycomb Canyon, so the two types are combined. Ivesia gordonii, Oxyria
digyna, Penstemon spp., Silene spp., and other low-growing plants adapted to these harsh
environments occur in the crevices of rocks and in shallow soils associated with higher
elevations. Truly talus sites occur above Lake Solitude on the eastern portion of the ski area.
This area is one with little or no vegetation. Some of the higher elevation rock outcrop areas are
habitat for some of the Forest Service Sensitive species or species of interest such as rockcress
drab a (Draba globosa = D. densifolia var. apiculata) and Garrett bladderpod (Lesquerella
garrettii) and at least one species of Forest concern (lvesia utahensis).
Wetland Communities
Detailed descriptions of wetlands are described in Chapter 3 - Wetlands. While somewhat
limited in distribution at Solitude, these areas provide important habitat for numerous plant and
wildlife species, as well as for other hydrologic ecosystem functions. These communities include
those described as Willow-Tall Forb communities or the Conifer-Willow communities. Several
inclusions of small-sized herbaceous wetland communities, too small to distinguish at the
mapping scale, also occur at Solitude.
Development
Areas mapped as Development primarily include parking lots and buildings and their adjacent
areas of disturbance. While some plant communities may occur, they are typically small in size
and interspersed within the developed areas and cannot be mapped at the scale used for this
document.

Species List for Plant Communities of Solitude Mountain Resort
Common Name

Scientific Name

ConiferlForb Communities:
Trees
Subalpine Fir
Engelmann Spruce
Douglas- fIf

Vegetation and Wildlife

Abies lasiocarpa
Picea engelmannii
Pseudotsuga menziesii
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Forbs
Colorado columbine
Engelmann aster
Fireweed
Mountain bluebells
Scarlet paintbrush
Sticky geranium

Aquilegia coerulea
Aster engelmannii
Epilobium angustifolium
Mertensia ciliata
Castilleja miniata
Geranium viscosissimum

Limber Pine-Douglas-fIr Communities
Trees
Douglas-fir
Engelmann Spruce
Limber pine
Subalpine Fir

Pseudotsuga menziesii
Picea engelmannii
Pinus flexilis
Abies lasiocarpa

Shrubs
Common juniper
Mountain lover
Oregon grape

Juniperus communis
Pachystima myrsinites
Mahonia repens

Forbs
Flaxflower
Yellow flax

Linanthastrum nuttallii
Linum kingii

Grasses
Spike fescue

Leucopoa kingii

Conifer Parkland Communities
Trees
Engelmann spruce
Subalpine fir

Picea engelmannii
Abies lasiocarpa

Krumholz Communities
Trees
Engelmann spruce
Subalpine fir

Picea engelmannii
Abies lasiocarpa

Aspen/Tall Forb Communities
Trees
Douglas-fIT
Engelmann spruce
Vegetation and Wildlife

Pseudotsuga menziesii
Picea engelmannii
G-5
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Limber pine
Quaking aspen
Subalpine fir

Pinus flexilis
Populus tremuloides
Abies lasiocarpa

Shrubs
Mountain lover
Mountain snowberry
Mountain big sagebrush

Pachystima myrsinites
Symphoricarpos oreophilus
Artemisia tridentata ssp.
vaseyana

Forbs
Anise sweetroot
Colorado columbine
Cow parsnip
Duncecap larkspur
Engelmann aster
Fendler meadowrue
Fireweed
Leafy polemonium
Lupine
Pacific Aster
Richardson geranium
Scarlet paintbrush
Sticky geranium
Sulfur buckwheat
Valerian

Osmorhiza occidentalis
Aquilegia coerulea
Heracleum lanatum
Delphinium occidentale
Aster engelmannii
Thalictrum fendleri
Epilobium angustifolium
Polemonium foliosissimum
Lupinus spp.
Aster chilensis
Geranium richardsonii
Castilleja miniata
Geranium viscossissimum
Eriogonum umbellatum
Valeriana spp.

Grasses and Grasslikes
Hood sedge
Mountain brome
Slender wheatgrass

Carex hoodii
Bromus carinatus
Elymus trachycaulus

Conifer-Aspen Communities
Trees
Douglas-fir
Engelmann spruce
Quaking aspen
Subalpine fir

Vegetation and Wildlife

Pseudotsuga menziesii
Picea engelmannii
Populus tremuloides
Abies lasiocarpa
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ConiferlWillow Communities
Trees
Engelmann spruce
Subalpine fIr
Thinleaf alder
Red-osier dogwood
Drummonds willow

Picea engelmannii
Abies lasiocarpa
Alnus incana
Cornus sericea
Salix drummondiana

Herbaceous species are similar to those described below for the Tall Forb Communities.

Willow/Tall Forb Communities
Shrubs
Drummonds willow
Booths willow
Plainleaf willow

Salix drummondiana
Salix boothii
Salix planifolia

Forbs
Anise sweetroot
Colorado columbine
Cow parsnip
Duncecap larkspur
Engelmann aster
Fendler meadowrue
Fireweed
Leafy polemonium
Lupine
Scarlet paintbrush
Sticky geranium
Sulfur buckwheat
Valerian

Osmorhiza occidentalis
Aquilegia coerulea
Heracleum lanatum
Delphinium occidentale
Aster engelmannii
Thalictrum fendleri
Epilobium angustifolium
Polemonium foliosissimum
Lupinus spp.
Castilleja miniata
Geranium viscossissimum
Eriogonum umbellatum
Valeriana spp.

Grasses and Grasslikes
Hood sedge
Mountain brome
Slender wheatgrass

Carex hoodii
Bromus carinatus
Elymus trachycaulus

Snowberry/Tall Forb Communities
Prunus virginiana
Quercus gambelii
Ceanothus velutinus
Symphoricarpos oreophilus
Physocarpus malvaceus

Chokecherry
Gambeloak
Mountain lilac
Mountain snowberry
Ninebark
Vegetation and Wildlife
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Forbs
Anise sweetroot
Colorado columbine
Cow parsnip
Duncecap larkspur
Engelmann aster
Fendler meadowrue
Fireweed
Leafy polemonium
Lupine
Scarlet paintbrush
Sticky geranium
Sulfur buckwheat
Valerian

Osmorhiza occidentalis
Aquilegia coerulea
Heracleum lanatum
Delphinium occidentale
Aster engelmannii
Thalictrum fendleri
Epilobium angustifolium
Polemonium foliosissimum
Lupinus spp.
Castilleja miniata
Geranium viscossissimum
Eriogonum umbellatum
Valeriana spp.

Grasses and Grasslikes
Hood sedge
Mountain brome
Slender wheatgrass

Carex hoodii
Bromus carinatus
Elymus trachycaulus

Tall Forb Communities

Forbs
Anise sweetroot
Colorado columbine
Cow parsnip
Duncecap larkspur
Engelmann aster
Fendler meadowrue
Fireweed
Leafy polemonium
Lupine
Scarlet paintbrush
Sticky geranium
Sulfur buckwheat
Valerian

Osmorhiza occidentalis
Aquilegia coerulea
Heracleum lanatum
Delphinium occidentale
Aster engelmannii
Thalictrum fendleri
Epilobium angustifolium
Polemonium foliosissimum
Lupinus spp.
Castilleja miniata
Geranium viscossissimum
Eriogonum umbellatum
Valeriana spp.

Grasses and Grasslikes
Hood sedge
Mountain brome
Slender wheatgrass

Carex hoodii
Bromus carinatus
Elymus trachycaulus

Vegetation and Wildlife
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Short Forb Communities
Penstemon cyanthus, P.
humulis, and P. leonardii
Ivesia gordonii
Helianthella uniflora
Senecio multi/obatus
Linanthastrum nuttallii
Monardella odoratissima
Ipomopsis aggregata
Frasera speciosa
Sedum spp.
Erigionum umbellatum
Eriogonum heracleoides
Melica spp.
Leucopoa kingii
Stipa occidentalis

Beardtongue
Gordon ivesia
Little sunflower
lobe leaf groundsel
Nuttall's linanthastrum
Pacific monardella
Scarlet gilia
Showy gentian
Stonecrop
Sulfur buckwheat
Wyeth buckwheat
Oniongrass
Spike fescue
Western needlegrass
Scattered conifers may also be a component of these communities.

Seeded Grass Communities
Dactylus glomerata
Bromus inermis

Orchard grass
Smooth brome

Alpine Forb Communities
Rock/Talus
Ivesia gordonii
Oxyria digyna
Penstemon spp.
Si/ene spp.
Draba densifolia var.
apiculata
Lesquerella garrettii
Ivesia utahensis

Gordon ivesia
Wood sorrel
Beardtongue
Silene
Rockcress draba
Garrett bladderpod
Utah ivesia

Vegetation and Wildlife
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Appendix G2 - Wildlife
MAMMALS
Listed below are species that have a high probability of occurring in one or more of the three
major plant communities in upper Big Cottonwood Canyon (As = Aspen; SIF = Spruce/Fir; RIG
= Herb/Grassland). The list was prepared from field work, personal communications, and
literature (Zeveloff 1988, DeByle and Winokur 1985, DWR 1997).

SCIENTIFIC NAME

COMMON NAME

COMMUNITY OF OCCURENCE
As

SIF

BIG

x

x

Alces alces

Moose

x

Canis latrans

Coyote

x

Castor canadensis

Beaver

x

Cervus elaphus

Elk

x

x

Clethrionomys gapperi

Vole, Red-backed

x

x

Eptesicus fuscus

Bat, Big Brown

x

x

Erethizon dorsatum

Porcupine

x

x

Felis concolor

Lion, Mountain

x

x

Felis rufus

Bobcat

x

x

Glaucomys sabrinus

Squirrel, Northern
Flying

x

x

Lasiurus cinereus

Bat, Hoary

x

x

Lepus americanus

Hare, Snowshoe

x

x

Lepus townsendii

Jackrabbit Whitetailed

x

Marmota flaviventris

Marmot

x

Martes americana

Marten

x

x

Mephitis mephitis

Skunk, Striped

x

x

Microtus longicaudus

Vole, Long-tailed

x

x

Vegetation and Wildlife
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SCIENTIFIC NAME

COMMON NAME

COMMUNITY OF OCCURENCE
As

SIF

HlG

Microtus montanus

Vole, Mountain

Microtus pennsylvanicus

Vole, Meadow

Mustela erminea

Ermine

x

x

Mustela frenata

Weasel, Long-tailed

x

x

Mustela vison

Mink

Myotis evotis

Bat, Long-eared

Myotis licifugus

Bat, Little Brown

x

x

Myotis noctivagans

Bat, Silver-haired

x

x

Myotis thysanodes

Myotis, Fringed

x

x

x

Myotis ciliolabrum

Bat, western small-footed

x

x

x

Myotis volans

Bat, Long-legged

Neotoma cinerea

W oodrat, Bushy-tailed

Ochotona princeps
ssp. wasatchensis

Pika, Wasatch

Odocoileus hemionus

Deer, Mule

x

x

x

Ondatra zibethicus

Muskrat

x

x

x

Oreamnos americanus

Goat, Mountain

x

x

Peromyscus maniculatus

Mouse, Deer

x

Phenacomys intermedius

Vole, Heather

x

x

x

Procyon lotor

Raccoon

x

x

x

Sorex cinereus

Shrew, Masked

x

Sorex monticolus

Shrew, Montane

x

Sorex nanus

Shrew, Dwarf

x

x

Sorex palustris

Shrew, Water

x

x

Vegetation and Wildlife
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COMMON NAME

COMMUNITY OF OCCURENCE
As

SIF

BIG

Spennophilus lateralis

Ground Squirrel,
Golden-Mantled

x

x

Spennophilus
tridecemlineatus

Ground Squirrel,
Thirteen-lined

x

x

Spennophilus variegatus

Squirrel, Rock

Tamias minimus

Chipmunk, Least

x

x

x

Tamias umbrinus

Chipmunk, Uinta

x

x

x

Tamiasciurus hudsonicus

Squirrel, Red

Taxidea taxus

Badger

Thomomys talpoides

Gopher,
Northern Pocket

x

Ursus americanus

Bear, Black

x

x

Vulpes vulpes

Fox, Red

x

x

x

Zapus princeps

Mouse,
Western Jumping

x

x

x

x

x
x
x

BIRDS
Listed below are species that occur in one or more of the three major plant communities in upper BCC (As
= Aspen; SIF = SprucelFir; RIG = Herb/Grassland). The list was prepared from field work, personal
communications, and literature (Behle & Perry 1975, Hayward 1976, DeByle and Winokur 1985, DWR
1997).

SCIENTIFIC NAME

COMMON NAME

Accipiter cooperii

Hawk, Cooper's

Accipiter gentilis
atricapillus

Goshawk

Accipiter striatus velox

Hawk, Sharp-shinned

Aegolius acadicus acadius

Owl, Saw-whet

Anthus spinoletta

Pipit, Water

Vegetation and Wildlife

COMMUNITY OF OCCURENCE
As

SIF

x

x

BIG

x

x

x
x
x
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SCIENTIFIC NAME

COMMON NAME

COMMUNITY OF OCCURENCE
As

SIF

Aquila chIysaetos canadensis

Eagle, Golden

x

x

Asio otus tuftsi

Owl, Long-eared

x

x

Bonasa umbellus incana

Grouse, Ruffed

x

x

Bubo virginianus

Owl, Gt. Horned

x

x

Buteo jamaicensis

Hawk, Redtailed

Carduelis pinus

Siskin, Pine

x

Carpodacus cassinii

Finch, Cassin's

x

Carthartes aura teter

Vulture, Turkey

x

Catharus ustulatus swainsonii

Thrush, Swainson's

x

Catharus guttatus

Thrush, Hermit

x

x

Certhia familiaris

Creeper, Brown

x

x

Coccothraustes vespertinus

Grosbeak, Evening

x

Colaptes auratus

Flicker, Common

x

Contopus borealis

Flycatcher, Olive-sided

x

Contopus difficilis hellmayri

Flycatcher, Western

x

Contopus sordidulus

Peewee, West. Wood

x

Corvus corax sinuatus

Raven, Common

x

x

Cyanocitta stelleri

Jay, Steller's

x

x

Dendrapagus obscurus

Grouse, Blue

x

x

Dendrocopos villosus

Woodpecker, Hairy

x

x

Dendrocopos pubescens

Woodpecker, Downy

x

x

Dendroica petechia

Warbler, Yellowromped

x

x

Empidonax hammondii

Flycatcher, Hammond's

x

x

Vegetation and Wildlife
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SCIENTIFIC NAME

COMMON NAME

COMMUNITY OF OCCURENCE
As

SIF

x

x

Empidonax oberhoseri

Flycatcher, Dusky

Eremophilus alpestris

Lark, Homed

Falco columbarius

Merlin

x

x

Falco mexicanus

Falcon, Prairie

x

x

Falco sparverius sparverius

Kestrel, American
(Hawk, Sparrow)

x

x

Iridoprocne bicolor

Swallow, Tree

x

Junco caniceps caniceps

Junco, Gray-headed

x

Lorxia curvirostra

Crossbill, Red

Myadestes townsendi

Solitaire, Townsend's

Nucifraga columbiana

Nutcatcher, Clark

Oporornis tolmiei

Warbler, MacGillivray's

x

Otus flammeolus flammeolus

Owl, Flammulated

x

x

Parus atricapillus

Chickadee,
Black-capped

x

x

Parus gambeli

Chickadee, Mtn.

x

x

Perisorius canadensis

Jay, Gray

Pheucticus melanocephalus

Grosbeak,
Black-headed

x

x

Picoides tridactylus
dorsalis

Woodpecker, Northern
Three-toed

x

x

Pinicola enucleator montanus

Grosbeak, Pine

x

x

Pipilo chlorura

Towhee, Greentailed

x

Piranga ludioviciana

Tanager, Western

x

Pooecetes gramineus

Sparrow, Vesper

x

Vegetation and Wildlife
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x
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SCIENTIFIC NAME

COMMON NAME

COMMUNITY OF OCCURENCE
As

SIF

HJG

Progne subis

Martin, Purple

x

x

Regulus calendula

Kinglet, Ruby-crowned

x

x

Regulus satrapa

Kinglet, Golden-crowned

x

x

Selasphorus platycercus

Hummingbird,
Broad-tailed

x

x

x

Sialia currucoides

Bluebird, MtJ:1.

x

x

x

Sitta carolinensis c1ariterga

Nuthatch, Red-breasted

x

x

Sitta carolinensis nelsoni

Nuthatch,
White-breasted

x

x

Sphyrapicus thyroideus
nataliae

Sapsucker,
Williamson's

x

x

Sphyrapicus varius nuchalis

Sapsucker
Yellow-bellied

x

x

Spizella passerina

Sparrow, Chipping

x

x

Stellula calliope

Hummingbird,
Calliope

x

x

x

Tachycineta thalassina
lepida

Swallow, Vio.-Green

x

x

x

Troglodytes aedon
parkmanii

Wren, House

x

Turdus migratorius
propinquus

Robin, American

x

x

x

Vermivora celata

Warbler, Orangecrowned

x

Vireo gilvus

Vireo, Warbling

x

Wilsonia pusilla

Warbler, Wilson's

x

x

Zonotrichia querula

Sparrow, White-crowned

x

x

Vegetation and Wildlife
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WILDLIFE SPECIES OF RIPARIAN AREAS
Listed below are potential mammals, birds, reptiles and amphibians of the wetland/riparian areas
of the study area. The list was prepared by generating a list from the "Utah Wildlife Information
Network Database" (2/19/91), then consolidating information from the site specific lists already
formulated in this document.

SCIENTIFIC NAME

COMMON NAME

Accipiter striatus
Accipiter gentilis
Aegolius acadicus
Alces alces
Asio otus tuftsi
Bufo boreas
Canis latrans
Carduelis pinus
Carpodacus cassinii
Castor canadensis
Cathartes aura
Charina bottae
Contopus borealis
Contopus sordidulus
Falco sparverius
Falco columbarius
Lampropeltis pyromelana
Lampropeltis triangulum
Lepus americanus
Microtus pennsylvanicus
Microtus longicaudus
Microtus montanus
Mustela vison
Mustela erminea
Myotis thysanodes
Ondatra zibethicus
Parus atricapillus
Peromyscus maniculatus
Pheucticus melanocephalus
Phrynosoma douglassii
Pipilo chlorurus
Piranga ludiovicina
Regulus calendula
Regulus satrapa
Selasphorus platycercus
Sorex palustris
Sorex monticolus
Stellula calliope
Tachycineta thalassina

Hawk, Sharp-shinned
Goshawk, Northern
Owl, Saw-whet
Moose
Owl, Long-eared
Toad, Boreal (Western)
Coyote
Siskin, Pine
Finch, Cassin's
Beaver
Vulture, Turkey
Boa, Rubber
Flycatcher, Olive-sided
Wood-Pewee, Western
Kestrel, American
Merlin
Kingsnake, Mountain, Utah
Snake, Milk, Utah
Hare, Snowshoe
Vole, Meadow
Vole, Long-tailed
Vole, Montane
Mink
Ermine
Myotis, Fringed
Muskrat
Chickadee, Black-capped
Mouse, Deer
Grosbeak, Black-headed
Lizard, Short-horned, Mountain
Towhee, Green-tailed
Tanager, Western
Kinglet, Ruby-crowned
Kinglet, Golden-crowned
Hummingbird, Broad-tailed
Shrew, Water (Northern)
Shrew, Montane (Dusky)
Hummingbird, Calliope
Swallow, Violet-Green

Vegetation and Wildlife
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SCIENTIFIC NAME

COMMON NAME

Thamnophis elegans
Thamnophis sirtalis
Troglodytes aedon
Ursus americanus
Vireo gilvus

Snake, Garter, Wandering
Snake, Garter, Red-sided
Wren, House
Bear, Black
Vireo, Warbling

I

Vegetation and Wildlife
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Appendix G3 -1985 Forest Plan Habitat Capability Index
Table 11-20 - Index of habitat capability for all Forest MIS
(Current capability expressed as 100)1

Indicator Species
Gray jay
Re-breasted nuthatch
Hairy woodpecker
Pine siskin
Red-naped sapsucker
Warbling vireo
Mountain bluebird
American pipit
MacGillivray's warbler
Green-tailed towhee
Black-throated gray warbler
Vesper sparrow
Peregrine falcon
Bald eagle
Mule deer
Elk
Moose
Pine marten
Cutthroat trout
Bonneville Cutthroat trout
Colorado river cutthroat trout
Macroinvertebrate

Minimum Viable *

16
57
9
14
13
167
32
64
52
10
30
13
100
100
46
40
40
32
20
20
20
90

Maximum Potential

270
255
159
294
108
1388
346
203
100
100
100
141
839
176
108
121
224
270
150
233
126
128

*Minimum viable assumed equivalent to minimum acceptable level from AMS for mule deer, elk, moose.

1 From: 1985 Forest Plan, (3) MIS Population Levels, p. 11-34.
Vegetation and Wildlife
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APPENDIXH
RECREATION
Appendix HI - Skier Visitation Projections
Solitude Skier Visitation Projections
The State of Utah Governor's Office ofPlanning and Budget (GOPB) prepared the Utah Skier Visit
Analysis (US VA) for the Forest Service in May 1998 in order to assess and project visitation to the four
ski areas on NFS lands in the Cottonwood Canyons. The USVA assessed likely visitation at each ofthe
resorts under proposed action and no action alternatives. The Forest Service used the USVA in its skier
visitation analyses for Alta, Snowbird and Brighton MDP EIS processes.
Based on the lapse in time from its preparation (1998) and utilization of 1996/97 as the base year, as well
as to accountfor slower skier visitation growth in recent years compared to the 1998 USVA projections,
the GOPB has revised its projections for skier visitation at Solitude. The FEIS has been revised to
incorporate the original GOPB forecast profile using 2000/01 as the base year and the average skier
visits over the past 10 years, 203,000, as the base value. This lowers the skier visits projected through the
life of the project substantially. This adjustment retains the original GOPB forecasting procedure,
employing a standard recalibration procedure to update the forecast. See the FEIS Volume II for
additional discussions of the revisions to the USVA.
Skier visitation projections are used in this analysis primarily to analyze potential impacts to recreation,
socio-economics, transportation and air quality. The USVA provides skier visit projections for two
scenarios, the proposed action and no action alternatives. It does not provide projections for other
action alternatives. It would be highly speculative and subjective to attempt to allocate skier visits to the
other action alternatives based on the potential attractiveness of individual elements of each alternative.
Instead, the cee of each alternative is used to determine a more qualitative hierarchy ofpotential
attractiveness of each alternative relative to its skier visitation because the eec best represents the sum
ofall the parts of the resort.
The effects analyses for the human environment resource areas utilize skier projection numbers for the
No Action and Proceeded Action Alternatives (Alternatives 1 and 2 respectively). This represents a
likely worst-case spenario since the No Action and Proposed Action alternatives are representative of the
range of cces and overall levels ofpotential development. While Alternative 3 exceeds the ecc of
Alternative 2 by 120, the two alternatives are very similar in the upgrades and services provided. The
difference in eec between the two alternatives is due to the West End mountain access lift proposed in
Alternative 3 as an alternative to the Pulse Gondola. The West End mountain access lift would provide
additional lift/skier capacity compared to the Pulse Gondola that be utilized only to transport skiers
between base areas and would not provide additional lift/skier capacity. The difference in these two lifts
in their ability to attract additional skier visits is likely not measurable, and my even favor the Pulse
Gondola, which represents a lower eee.
The eee of the alternatives ranges from 4,470 to 5,490, a difference of 1,020. The cce of the action
alternatives ranges from 5,010 to 5,490, a difference of 480 skiers. Based on the relative similarity of the
eees between the action alternatives, the potential difference of effects are discussed qualitatively
relative to the No Action and Proposed Action alternatives, as well as to each other.

Recreation
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Parking Capacity
Solitude's parking requirements, based upon the CCC of each alternative, are set forth in the Design Day
Parking Capacity Worksheet below.

Design Day Parking Capacity1 Worksheet
Alternatives

CCC

85% Village
Occupancl

Mass
Transit

People/
Vehicle 4

Vehicles/
Acres

2.5
2.5
2.5
2.5
2.5
2.5
2.5

158
158
158
158
158
158
158

3

Current
Alt. 1
Alt.2
Alt.3
Alt. 4
Alt.5
Alt.6

4,090
4,470
5,370
5,490
5,010
5,080
5,080

510
952
952
952
952
952
952

9%
9%
9%
9%
9%
9%
9%

Design Day
Parking
(acres)
8.25
8.10
10.18
10.45
9.35
9.51
9.51

Day Parking per
Alternative
(acres) 6
8.37
9.37
13.49
10.10
7.08
10.28
10.31

Excess/
(Deficit)
(acres)7
.12
1.27
3.31
(.35)
(2.27)
.77
.80

Methodology: The CCC for each alternative represents the design day comfortable carrying capacity for
the resort based on projected growth. It includes day visitors as well as overnight guests. For this
analysis, it is assumed that Village Occupancy during the winter is 85%, (952 guests on the design day).
These guests are subtracted from the total CCC, since they will not need day use parking. The parking in
the Village allocated to these guests (1.18) has been removed from the total day parking for each
alternative. It is assumed that 9% of the day use visitors will access the resort via mass transit and not
need day use parking (multiply revised CCC by 0.91). It is assumed that day visitors have a vehicle
occupancy rate of 2.5 people/vehicle (divide revised CCC by 2.5). It is assumed that 158 vehicles per
acre can be parked using parking attendants.
(CCC - 85% Village Occupancy) X (0.91 mass transit) +(2.5 people/vehicle) + (158 vehicles/acre)
Design Day Parking Capacity

1 Design

=

day parking capacity is the amount of parking needed for day use skiers/snowboarders. It represents the
11 th highest day use based on the CCC of the Resort. It is understood that there will likely be ten days that the
parking is exceeded. Does not take into account or accommodate parking by other visitors/users (backcountry and
Nordic skiers, other visitors).
2Based on Salt Lake County approved 560 bedrooms: Assumes 2 people per room - 1,120 total occupancy. 85%
occupancy based on 1999 Snowbird MDP Update FEIS. Current (1012001) occupancy for Village is assumed to be
300 bedrooms (600 guests)
3 Mass Transit use: Assumes 9% ridership - multiply CCC by 0.91. Based on 1999 Brighton MDP FEIS
4 Based on 1999 Brighton MDP FEIS
S Based on 1999 Brighton MDP FEIS
6 Day use parking per alternative does not include parking associated with Village condominium or hotel units
(1.18 acres). Does include Village lots A & B (1.08 acres). Parking in Village condominium and hotels for the
current condition is assumed to be 0.58 acre.
7 Design Day Parking subtracted from Parking by Alternative - deficit in parenthesis.
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Appendix H2 - Winter Sports Master Development Planning Handbook
WINTER SPORTS MASTER DEVELOPMENT PLANNING HANDBOOK
CHAPTER 50 - MOUNTAIN CAPACITY EVALUATION
THE BASIC RESOURCE IS THE SKIABLE TERRAIN OF THE
51 - INTRODUCTION.
MOUNTAIN ITSELF. Knowledge of the ultimate mountain capacity for skiers within a given
special use permit area is the cornerstone and foundation of an area's MDP. Therefore, a critical
first step in planning is to evaluate the total acreage of slopes that can be skied including future
clearing or other development. The skiable acreage sets and upper limit for the development of
any ski resort. Except for minor modification of a slope, very little can be done by man to
enhance the basic quality of the mountain. This capacity is represented by its size and
topographic configuration.
It is important to remember that the mountain is the essential resource determining the scale of

development. Lift capacity, parking space, lodge and restaurant facilities, sewage disposal, and
other manmade facilities represent engineering and architectural problems for which there is
probably a design solution given adequate funds. But all of these component factors must be
compatible with the skiing capacity of the mountain. The mountain is the fixed resource, and the
other components making up the total resort must be sized accordingly.
Evaluation of the mountain will require an accurate base map and field reconnaissance to locate
all possible ski routes that might be utilized. Each route should follow the "fall line" and avoid
situations in which the skier must follow a contour or a "cat track." Ideally, each run should stay
within the slope range for a given skier skill class. Short (200-foot) sections of the next higher
skill class are acceptable. The need to provide an appropriate mix of runs for the various classes
of skiers will influence the number and acreage of each type of run needed for development.
Even though a mountain may have abundant expert terrain, only a portion of the expert terrain
may be needed to meet skier demand. The largest segment of the skiing public is in the
"intermediate" skill class. Therefore, the bulk of skiing trails and runs must provide skiing for
this group.

52 - MOUNTAIN ZONES. Dividing the mountain into developable zones is often helpful in
determining capacity. This is especially true on a large mountain. A smaller mountain may only
consist of one logical "pod" or zone. Doing the capacity calculations within each zone is often
more manageable.
.
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There are certain primary runs within each zone. These runs are essential for capacity
calculations. They can be thought of as the main thoroughfare-type runs which transport the
majority of the skiers down the mountain. There will probably be other lightly used runs which
add skier interest and diversity, but which are not significant in terms of furnishing the
fundamental downhill capacity.

The SAOT capacity can be calculated from the acreage that can be either developed or used in its
"natural" condition for ski trails and runs. Although the number of skiers per acre will vary
according to skier skill, terrain, and the kind of skiing experience provided, 10-20 SAOT per acre
(for intermediate terrain) is common planning base for western ski areas.
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53 - CALCULATING SKI AREA CAPACITY. IT IS IMPORTANT THAT PLANNERS
REMEMBER THAT THE TOTAL CAPACITY OF A SKI RESORT WILL BE
APPROXIMATELY TWICE THAT OF THE ACTUAL SLOPE (MOUNTAIN) CAPACITY.
This is because for every skier on the slope there is one on the lift riding up, waiting in a lift line,
using lodge or restaurant facilities, etc. Thus, if we are using a figure of 15 skiers an acre as a
norm, we will need to multiply 15 by 2 (or use 30 as a planning parameter) in our mathematical
computations to determine total ski resort capacity. In other words, the planning parameter
represents twice the number of skiers that will actually be on an acre skiing at anyone time. The
same analogy is true for lift capacity. A lift may only have enough chairs to actually carry 200
skiers at any given moment. But since some skiers are standing in the lift line 8 and others are
skiing, the chair lift could adequately supply sufficient uphill capacity to satisfy a 400 SAOT
crowd during a day.
Table 1 is a guide to assist in determining ski area capacity. The SAOT figures used in the table
are generally applicable for Inter-mountain area snow conditions and provide a "norm" for slope
densities.

Skier Skill Class
Beginner
Novice
Low Intermediate
Advanced Intermediate
Expert

Table 1
Capacity Guide
Actual Slope
Percent of
Capacity
Slope
SAOT per Acre
8 -15%
25
12 -25%
20
20- 35%
15
25 -40%
8
41+%
3

Planning
Parameter
SAOT per Acre
50
40
30
16
6

It should be noted that guides such as SAOT per acre and vertical feet skied per hour or day are
general guidelines and can vary widely among different ski areas. For example, a major area, by
intensively grooming and manicuring runs, can receive as much as 3,000 or 4,000 vertical feet
skied per hour by advanced intermediate skiers far exceeding the 2,000' used as an average.
Each ski area must be individually studied and evaluated for capacity. Also, each area's
management objectives must be applied to the capacity determination. Some areas plan for no
lift lines or congested ski runs while others plan for long lines on peak weekends and holidays.

The evaluation of mountain capacity should be designed to answer the question: What is the
optimum acreage that can be cleared and/or shaped9 for ski runs without causing environmental
deterioration? It will first be necessary t6 calculate and subtract the number ofunskiable acres
from the total acres within the permit boundary.lo Examples ofunskiable acres might be cliffs,
dense forest, marshy areas, etc. The location and determining factors for unskiable terrain
8

l!nder comfortably crowded conditions, most skiers are willing to accept a line that is approximately as long (in

~mutes) as the ride up in minutes.

SOI?e p~rts of the mountain may be skiable in their natural condition without tree cutting, earthmoving, or other
~odlfica~lOn. Other portions may require some earthmoving in addition to tree clearing to make a usable run.
There IS a distinction between the special use permit boundary, the ski area development boundary, and the skiing
boundary that is explained in the diagram on the following page.
Recreation
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should be documented. The skiable acres that remain consist of the acres that can be skied as
they exist, plus the acres that can be skied after clearing, shaping, or other modification.
There may still be portions of the mountain that should not be cleared or modified for ski runs
because of environmental criteria. Examples include unstable soils, unacceptable visual impact,
critical wildlife habitat, and other factors. These acres should be clearly identified and then
subtracted from the skiable acreage to yield the fmal net skiable acreage. The stage has now
been set for classifying net skiable acres into skier ability levels. A certain number of skiers per
acre are assigned for each class, determining a total SAOT capacity for the mountain.
After the skiable terrain has been determined, the next step is to divide it into skier skill, or run
difficulty classes, beginner through expert. Ideally, the bulk of the terrain should be for the
intermediate skier skill class.
53.1 - Skier Ability Calculations. Because each ski area will be required to provide opportunities
for allleve1s of skier ability, development of the terrain should result in a mix of the various
skier ability levels. Although the ability of the clientele of any ski area can vary from the norm,
as a guide, the terrain should be developed to provide for the "normal" skier population. A
normal population is expected to contain a relatively small percentage of beginner and advanced
skiers and a large portion of intermediate skiers. Only in rare cases (where a number of ski areas
are developed in close proximity to each other) would it be desirable to plan development for an
abnormal population; i.e., predominately beginner or advanced skiers. Table 2 suggests an
appropriate mix of skiing terrain by ability level.

Table 2
Guidelines for Allocating Skiing Terrain
By Skier Ability Level
10% of acreage for beginner skiers.
60% of acreage for intermediate skiers. (Novice, low intermediate, and high intermediate).
30% of acreage for advanced skiers.
Decisions must be made on the mix of run difficulty classes based on the features of the area,
specific data on skier population to be served, and the overall management objectives of the
winter sports site.
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53.2 - Vertical Transport Feet (VTF) Concept. The term "vertical transport fee per hour
(VTFlhour)" is used to express lift capacity per hour. VTFlhour is calculated by mUltiplying the
passenger per hour capacity of the lifts by the vertical rise of the lift. For example, 1,000
passengers per hour x 800 vertical rise in feet = 800,000 VTFlhour or 4,800,000 VTF/day during
a 6-hour day. If an average skier uses 12,000 VTF/day, this is 2,000 VTF/hour in a 6-hour day
of skiing. The hypothetical lift would support 400 "average" skiers per day. (800,000 VTFlhour
divided by 2,000 VTFlhour per skier = 400 skiers.) To develop a hypothetical mountain with
1,800 SAOT capacity would require 3.6 million VTFlhour (1,800 SAOT X 2,000 VTF/hour per
skier = 3,600,000 VTFlhour). This would require approximately three chair lifts as shown in the
example below:

Chairlift # 1
(Double)
Chairlift #2
(Double)
Chairlift #3
(Triple)

Vertical Rise Capacity Per Hour
500'
X
800 persons

VTRlHR
400,000

1,100'

X

1,000 persons

1,100,000

1,200'

X

1,750 persons
Total

2 2 1002000
3,600,000

The task of the development planner is to identify the optimum placement and capacity of these
three lifts utilizing the mountain resource. There may be some physical constraints pertaining to
lift placement. Lack of suitable lift terminal locations, unstable soils, avalanche paths, wind
patterns, and other factors will limit the usable capacity of the mountain.
53.3 - Skiers at One Time (SAOT) Calculations. As an example, consider a mountain of 1,800
acres within the special use permit boundary and 200 acres of potential ski runs on ski
corporation owned land near the base. A thorough reconnaissance of the 2,000 acres by an
interdisciplinary team identifies 50 acres in rock cliffs, 75 acres in unskiable avalanche chutes,
80 acres in bog and marsh, and 110 acres in dense forest, willows, and other vegetative types
unsuitable for skiing. An additional 185 acres are eliminated due to visual impacts and serious
soil instability problems. The remaining 1,500 acres of net skiable terrain are then broken down
as shown in Table 3.

Table 3
Determining Total Resort SAOT with 1,500 Skiable Acres
SAOT
Planning
Total Resort
Number of
Capacity
SAOTby
Parameter
Skier Skill Class
SAOT per Acre
Skill Class
Acres
per Acre
Beginner
3,750
75
25
50
Novice
20
40
7,000
175
275
15
8,250
Low Intermediate
30
High Intermediate
475
8
16
7,600
3,000
Expert
500
3
6
-----Total Resort SAOT 29,600
Net Skiable Terrain
1,500
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It is important to note that the 29,600 total resort SAOT is a MAXIMUM figure. After
considering socioeconomic data and analyzing skier demand, the proponent makes a decision to
develop only one half of the low intermediate, high intermediate, and expert terrain. The full
acreage of beginner and novice terrain was developed because the resort was close to a major
population center with a university and junior college and demand studies indicated a
preponderance of beginning skiers in the market area. As shown in Table 4, we are now only
concerned with developing 874 skiable acres.

Table 4
Determining Total Resort SAOT with 874 Skiable Acres
SAOT
Planning
Resort
Number of
Capacity
Parameter
Skier Skill
Acres
~er Acre
SAOT ~er Acre
Class
75
25
50
Beginner
20
175
40
Novice
137
Low Intermediate
15
30
237
High Intermediate
8
16
250
3
6
Expert
874
Revised Total
Revised Net
Skiable Terrain
Resort SAOT

Total Resort
SAOTby
Skill Class
3,750
7,000
4,110
3,792
1,500
20,152

The revised capacity calculations yield a total resort capacity of 20, 152 persons and thus a total
on-the-mountain capacity of 0,076 skiers. The need for two base areas is evident.
(See Chapter 40).
53.4 - Translating Resort Capacity Into Lift Capacity. The total ski resort capacity can now be
used to calculate the lift capacity required to utilize all of the net skiable terrain.
The basic concept for converting ski resort SAOT into uphill capacity utilizes the assumption
that each skier requires (demands) a certain amount of skiing each day. This demand is
measured using the VTF concept. (53.2)
(1) Lift Capacity = (number of passengers per hour) x (vertical rise in feet)
= vertical transport feet/hour.
(2) Skier Demand 11 Table 5 shows hourly and daily skier demand by skier ability level.
J

II

.

It may help to visualize this demand in terms of the number of round trips per hour. At 2,000 VTFIhr. , a skier
must be able to make two trips per hour down a 1,000-foot slope. The daily VTF measurement indicates the total
number of vertical feet a skier can ski in the course of a day.
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Table 5

Skier Ability Level
Beginning
Novice
Low Intermediate
High Intermediate
Expert

Hourly VTF Demand
300VTFX6
600 VTF X 6
1,000 VTF X 6
2,000 VTF X 6
4,000VTFX6

Daily VTF Demand
1,800 VTF
3,600 VTF
6,000VTF
12,000 VTF
24,000 VTF

The SAOT capacity of the slopes for each of the five skier skill classes was calculated in
Table '4. VTFlhour lift capacity required for each slope category is as follows:
No. Beginner SAOT
No. Novice SAOT
No. Low Int. SAOT
No. High Int. SAOT
No. Expert SAOT

(3,750) X 300 VTF/hr.
(7,000) X 600 VTFIhr.
(4,110) X 1000 VTFIhr.
(3,792) X 2000 VTF/hr.
(1,500) X 4000 VTFIhr.

1,125,000 VTFIhr.
4,200,000 VTFIhr.
4,110,000 VTF/hr.
7,584,000 VTFIhr.
6,000,000 VTF/hr.
23,019,000 VTFIhr.

The maximum VTF/hr. of an average double chair lift = (1,000 people per hour) X (1,000 feet
vertical rise) = 1,000,000 VTFIhr. Using this formula, 23 double chair lifts would be required to
maximize a total resort capacity of23 million VTFIhr. In order to reduce visual impact, cost,
and maintenance, it may be more desirable to reduce the number of lifts by using triple chairs, or
even quadruples, to achieve the same result.
54 - OTHER FACTORS RELATIVE TO CAPACITY. From the SAOT calculations, the
facilities and space required in the base area can be estimated. Essentially, this requires that the
SAOT be converted into equivalent parking area, water supply, sewage handling capacity, and
day lodge space needs.
The capacity of the potential base area usually is not as restrictive as the basic skiable terrain.
The solution to handling the total SAOT capacity of the mountain is more dependent on
engineering and architectural planning than available acreage. Multilevel parking areas and
lodges can often be situated on relatively few acres and still retain adequate open space and an
esthetically pleasing setting.
Economics require consideration however at this point. Because few developers possess all the
capital needed to achieve complete development all at once, there is a strong tendency during
early stages to ignore the opportunity for base area structures and facilities which will fully
support the SAOT potential of the mountain.
The objective of the MDP is to ensure that the full development potential can eventually be
realized as the area grows. This requires planning for the ski lifts, trails, and base area facilities.
By utilizing the concepts of balanced planning and phase construction, the total potential can be
achieved by adding the next increment (or phase) of the plan as needed. The base area plan
becomes the critical link in providing the necessary quantity of support facilities required when
each subsequent mountain project is built and placed in use.
Recreation
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The MDP must realistically identify the base capacity needed for each type of facility and the
specific area of the base where expansion will take place for each phase of development over the"
long term. The area map is a critical key to planning.
55 - BASE AREA SPACE REQUIREMENTS. As a general guide, these factors should be
considered in base area space requirements:
Parking lo.t:

Three to four skiers/car.
250 square feet per vehicle (car).
500 sq~are feet for buses.

If a ski area provides parking attendants in the morning hours, more efficient use can be made of
available parking space. If parking attendants or other efficiency measures are not employed,
more parking space will be required.
Eating area:

Number of seats = 1/3 SAOT.
Space in square feet = 5 (SAOT).
Kitchen area in square feet = Yz SAOT.

Some eating facilities can serve people quickly, thus requiring less seats and space. Other
facilities may not serve people as quickly. Other facilities may not serve people as quickly. The
number of people that can be served in a given amount of time is largely a function of building
and interior food service design. This fact needs to be considered.
Toilet facilities:
Men:

One water closet per 250 skiers.
One urinal per 250 skiers.
One wash basin per 350 skiers.

Women:

One water closet per 150 skiers.
One wash basin per 200 skiers.
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Appendix B3 - Night Lighting
Description ofNight Lighting
This discussion assumes that night lighting at Solitude will be constructed to ski industry
standards. The Illuminating Engineering Society of North America (IESNA) with the National
Ski Areas Association (NSAA) publishes design standards for ski trail lighting.
Their
illumination criteria are as follows (IESNA 1988):
•

A minimum vertical illuminance ofO.2-foot candles oflight must be maintained. Afoot
candle is a measure of how much light reaches a given area. Vertical illuminance refers
to how much light reaches the skiers' eye level, as opposed to the horizontal illuminance
reaching out sideways into the trees.

•

An average vertical illuminance of 0.5 foot candles oflight must be maintained. For
comparative purposes, full moonlight casts 0.01 to 0.1 foot candles of light.

•

Trails must be lighted with a uniformity ratio of 3: 1 (brightest area to darkest area).

•

Pole height (fixture height) must be 25 to 35 feet above the snow surface.

Qualitative Description of the Tvpes ofImpacts Associated with Night-Use Trails
Two documents, prepared in Vermont, A Report on Ski Area Lighting in Vermont (Land Works
1994) and Outdoor Lighting Manual for Vermont Municipalities (Chittenden County Regional
Planning Commission (CCRPC) 1996) provided guidance on estimating the potential impacts of
the proposed night lighting. Impacts are discussed in three different categories: light pollution,
sky glow, and direct views. Each of these categories impacts the observer differently. They are
described asfollows (Land Works 1994 & CCRPC 1996):
•

Light pollution: This is a measure of increases in the levels of ambient light in the night
sky. Light increases are caused by light reflecting off molecules of air and particulate
matter in the atmosphere. As light pollution increases, visibility of stars and other
astronomical objects decreases. Light pollution observations are made in the sky directly
above the observer, not toward the horizon. Light pollution decreases in proportion to
the square of the distance from the source~· thus, there is a rapid reduction in light
pollution as the observer recedes from the light source. Elevation plays a role in light
pollution since the amount of atmospheric particles in the sky changes with elevation.

•

Direct views: This is the most noticeable and usually most opposed impact from night
lighting. While light pollution fades with distance, direct views of lights can be seen from
great distances. View~rs' attitudes toward direct views of night lighting will depend on
their emotional or political connection to the locale. Those who value a location's rural
qualities would likely have a negative attitude toward the lights, while those who enjoy
night skiing, snowboarding, or snowplay or are emotionally or economically connected
to the ski area would tend to appreciate the lights. The impacts from direct views of night
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lighting become more severe with higher elevations of installed lighting, due to the
increasing distances from which the lighting can be seen.
•

Sky glow: Sky glow refers to the visible glow in the night sky over cities and other
brightly lit areas. Sky glow occurs when exterior light shines into the sky and bounces off
clouds, particles of moisture, or dust suspended in the atmosphere. Sky glow is related to
light pollution but is generally thought of as an impact seen on or near the horizon from
an observation point some distance away from the light source. Sky glow is more
pronounced on nights with little or no moonlight and especially on cloudy nights, when
clouds capture and reflect most of the light from below.

Night lighting of ski runs differs from other sports lighting in two important ways. First, the
albedo (percentage of reflected light to incident light) of snow varies from 65 to 75%, meaning
that up to 75% of the light reaching the snow surface will be reflected back into the atmosphere.
In comparison, the albedo of bare ground, including trees, soil, and grass, is typically between
10 and 20%. Second, ski area lighting is by definition located on moderate to steep slopes that
usually occupy prominent positions in the viewshed, whereas other types of sports lighting are
typically .located on flat, less prominent sites.
The type oflight selected has an effect on night sky impacts (Landworks 1994). There are three
types oflightingfor ski trails in use today: high-pressure sodium (HPS), metal halide (MH) and
halogen qU7.rtz. Of these the high-density discharge (HPS and MH lights) are the most widely
used. HPS offer a higher lighting efficiency and function better in a mountain environment as
compared to HP lights. However, HPS offer less true color reproduction than HP lights which
give a truer color reproduction (Lowden 1998). HPS lights tend towards a warm, yellowish light
where colors tend to become indistinguishable. MH lights render colors more accurately and
create sky glow similar to moonlight (CCRPC 1996). Lighting designers are now combining
HPS and MH fixtures on the same pole, with the advantage of the best attributes of both lights
(Lowden 1998).
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Appendix B4 - Recreation Opportunity Spectrum (ROS)
ROS Setflng Charact erlzati on*
Primitive

Semi-Primitive
Non Motorized

Semi-Primitive
Motorized

Roaded Natural

Rural

Area is characterized
by a substantially
urbanized
environment,
although the
background may have
natural-appearing
elements. Renewable
resource modification
and utilization
practices are to
enhance specific
recreation activities.
Vegetative cover is
often exotic and
manicured. Sights
and sounds of
humans, on-site, are
predominant. Large
numbers of users can
be expected, both onsite and in nearby
areas. Facilities for
highly intensified
motor use and parking
are available with
forms of mass transit
often available to
carry people
throughout the site.
Extremely high
High, but not
Moderate probability About equal
Probability for
Probability for
extremely high,
probability of
experiencing
experiencing
of experiencing
opportunity to
isolation from the
experience affiliation affiliation with
affiliation with
experiencing isolation probability of
from the sights and
experiencing isolation sights and sounds of
with other user
individuals and
individuals and
sounds of humans,
from the sights and
groups is prevalent, as groups is prevalent, as
humans,
groups, and for
independence,
sounds of humans,
independence,
isolation from the
is the convenience of is the convenience of
closeness to nature,
independence,
closeness to nature,
sights and sounds of
sites and
sites and
tranquility, and selfcloseness to nature,
tranquility, and selfhumans. Opportunity opportunities. These opportunities.
Experiencing natural
reliance through the
tranquility and selfreliance through the
to have a high degree factors are generally
reliance through the
application of
of interaction with the more important than
environments, having
application of
woodsman and
application of
woodsman and
the setting of the
challenges and risks
natural environment.
outdoor skills in and
woodsman and
outdoor skills in and
Challenge and risk
physical environment. afforded by the
environment that
outdoor skills in and
environment that
Opportunities for
natural environment,
opportunities
offers a high degree
environment that
and the use of outdoor
offers challenge and
associated with more wildland challenges,
skills are relatively
of challenge and risk. offers a high degree
risk. Opportunity to
primitive type of
risk-taking, and
of challenge and risk. have a high degree of recreation are not
testing of outdoor
unimportant.
Opportunities for
interaction with the
very important.
skills are generally
competitive and
natural environment.
Practice and testing of unimportant, except
Opportunity to use
outdoor skill might be for specific activities spectator sports and
motorized equipment important.
for passive uses of
like downhill skiing,
highly human
while in the area.
Opportunities for both for which challenge
motorized and nonand risk-taking are
influenced parks and
important elements.
open spaces are
motorized forms of
recreation are
common.
possible.
. ..
* These expenences are highly probable outcomes of partlclpatrng rn recreation activIties rn specific recreation settrngs.
Source: USDA Forest Service 1986 ROS Book (p. ll-33)
Area is characterized
by essentially
unmodified natural
environment of fairly
large size. Interaction
between users is very
low and evidence of
other users is
minimal. Area is
managed to be
essentially free from
evidence of human
induced restrictions
and controls.
Motorized use within
this area is not
permitted.

Recreation

Area is characterized
by a predominantly
natural or naturally
appearing
environment of
moderate-to-large
size. Interactions
between users is low,
but there is often
evidence of other
users. The area is
managed in such a
way that minimum
on-site controls and
restrictions may be
present, but are
subtle. Motorized use
is not permitted.

Area is characterized
b a predominantly
natural or naturalappearing
environment of
moderate-to-large
size. Concentration
of users is low the
there is often
evidence of other
users. The area is
managed in such a
way that minimum
on-site controls and
restrictions may be
present, but are
subtle. Motorized use
is permitted.

Area is characterized
by predominantly
natural of naturallyappearing
environments with
moderate evidence of
the sights and sounds
of man. Such
evidence usually
harmonize with the
natural environment.
Interaction between
users may be low to
moderate, but with
evidence of other
users prevalent.
Resource
modification and
utilization practices
are evident, but
harmonize with the
natural environment.
Conventional
motorized use is
provided for in
construction standards
and design of
facilities.
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Area is characterized
by substantially
modified natural
environment.
Resource
modification and
utilization practices
are to enhance
specific recreation
activities and to
maintain vegetative
cover and soil. Sights
and sound of humans
are readily evident,
and the interaction
between users is often
moderate to high. A
considerable number
of facilities are
designed for use by a
large number of
people. Moderate
densities are provided
far away from
developed sites.
Facilities for
intensified motorized
use and parking are
available.

Urban
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APPENDIX I
GEOLOGY AND SOILS
Solitude commissioned Psomas and Associates (1998) to conduct a hydrologic modeling study
for a representative project, the proposed New Trail, in an attempt to predict sediment production
associated with the development projects proposed in the Solitude Mountain Resort EIS. The
prediction model used, SEDIMOT-II, estimates potential sediment production and movement
within the watershed and yield exiting the drainage basin using the Modified Universal Soil Loss
Equation. However, the accuracy of extrapolating the modeling results from this study to all
proposed projects camiot be quantitatively guaranteed. Parameters such as slope, project size,
soil hazard class, vegetation type, and disturbance intensity vary considerably between projects.
The modeling study does provide an estimate of soil loss associated with construction of the New
Trail.
The New Trail project falls entirely within soil type LeG, which, as shown in Figure 4-1, is
classified as having a high rating for erosion potential. Where similar types of projects are
proposed to occur on soil types with high erosion potentials, soil losses could be comparable to
those described in the Psomas report, with losses roughly proportional to the acres of ground
disturbance associated with each specific project. For proposed projects on very high erosion
potential soil types, soil erosion lo~ses are predicted to be correspondingly higher. For proposed
projects on moderate or low erosion potential soil types, soil erosion losses would be
correspondingly lower.
The Psomas study looked specifically at sediment delivery to Mill F South Fork of Big
Cottonwood Creek, before, during, and after construction activities, which involve vegetation
clearing over approximately 3.6 acres, and surface grading and shaping to approximately 25% of
this area. Construction of the proposed New Trail would occur in the Conifer/Aspen type. A
20% slope was estimated for the project area in the model; however, mapping has shown slopes
in the New Trail area range from 25-44%. The model also incorporated mitigation measures:
waterbars every 200 feet with sediment traps at the ends, and the use of surface mulches in
conjunction with JForest Service approved seed mix until vegetation is reestablished. It should be
noted that the amount of sediment predicted from the model could differ with the implementation
of more stringent mitigation measures. Standard mitigation practices recommend waterbar
placement at 75 feet if slopes exceed 35%.
Predicted annual erosion rates for a highly erosive soil would be 23.5 tons/acre/year during the
construction period, or 84.6 tons, and 7.4 tons/acre/year for the next four years while vegetation
is recovering, or 106.6 tons. Total soil losses associated with the New Trail project for the 5-year
period are thus predicted to be 191.2 tons. From these calculations, it is roughly predicted that
soil losses for very highly erosive soil types would be correspondingly higher, and soil losses
from the moderate and low erosive soil types would be correspondingly lower.
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APPENDIXJ
Impacts to Vegetation

I

ALTERNATIVE 1
TOTAL
sq. ft./ac.

'FACILITIES
l 7iesort Operations Center
eagle Express Day Lodge

ll

I

Alpine, Krumholz
& Rock Outcrop

I

Limber Pine
Open Forest

I

Conifer
Forest

I

Conifer I conifer-I Aspen I Mountain Meadow I Wetland/l Modified , Groomed I Developed
Forest
and Snowberry
Riparian
Revegetated
Parkland Aspen

0
2500

2,500

0
0

Moonbeam Center Exp.
Chance Mining Camp

taSt

IT;;;ppers Cabin

0

I ToTAL (acres)

0.06

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.06

TRANSPORTATION
Garage

87120

I Bus, High Occ. Parking

I Moon Beam Parking Lot

0

Mountain Roads
~ 'Highway decel.l acce!.

0

0

I RV Hook-ups

0

I Mass Transit Center
I

87,120

0

0

2.00

TOTAL (acres)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2.00

~ LIFTS

I Upgrade Apex

I Moonbeam lire-align.

0
0

Pulse Gondola
~ Redman Lifts

0
41000

I Sol-Bright Lift

0

Magic Carpet

0
3000

I Honeycomb Return Lift
~ Top Terminals

4,000

4000

I West End Lift
I TOTAL (acres)

3,200

5,100

32,700

3,000

0

1.10

0.00

0.75

0.00

0.00

0.00

0.12

0.09

0.00

0.14

0.00

TRAILS
~

0

New Trail

I Upper Same St.
I Fleet St./ Fluid dr.

7800

Sol-Bright Trail
Ski School Staging
North Star
Upper Serenity

89880
0

Powderhom Trails
Honeycomb Return Trail
Apex Trail Improvements
TOTAL (acres)
Forest Stand Thinning
SNOWMAKING
Snowmaking System
Lake Solitude
TOTAL (acres)
RECREATION
Mtn. Bike Trails

18940
3,000

3000
2,500
60,700

18,300
12,632

12632
46,239

66902

6.08

0.00

0.22

0.06

2.80

0.07

0.18

1.55

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.97

0.06

2.80

0.07

0.30

1.64

20,663

1.20

0.00

0.50

0.00

0.00

0.00

1.34

2.06

0.00

0
0
21,780

21,780

0.50
)

0
0

U,P & Line buried line

0

GRAND TOTAL (acres)

3,000
61,470

9,470

2500
79000

Outdoor Skating Rink
Alj)ine Slide
UTILITIES
Surface Run-off & Sewer Line

7,800

3000

0

0

9.74

J·1

ALTERNATIVE 2
TOTAL I Alpine, Krumholz I Limber Pine I Conifer I Conifer I c onifer- I Aspen I Mountain Meadow I Wetland/ I Modified , Groomed ' i Developed
sq . ft .lac. & Rock Outcrop Open Forest Forest Parkland Aspen
Forest
and Snowberry
Riparian
Revegetated
FACILITIES
Eagle Express Day Lodge

56,000
8,000

Moonbeam Center Exp.

10,000

Last Chance Mining Camp

17,000

Resort Operations Center

Trappers Cabin

500

TOTAL (acres)

2.10

6,000

0.00

0.00

0.14

0.00

0.00

0.00

0.00

11,300

5;600

0.26

7,100
1,800
500
0.34

12,500

16,000

121 ,000
12,000

0.29

0.37

3.05

33,100
8,000
2, 900
15,200

1.36

TRANSPORTATION
Bus, High Occ. Parking
West End Lot
Moon Beam Parking Lot
Mountain Roads
Highway decel./ accel.
RV Hook-ups
Mass Transit Center
TOTAL (acres)

78,000
188,900
154,000
42,000
22,500
0
0
11.12

45,800

32,200
188,000
11,200
1,500
22,500

0.00

0.00

21 ,800

5.86

0.00

0.00

0.00

1.55

20,500

4,500
10,400
191,400
5,100

14,000
7,000

LIFTS
Upgrade Apex
Moonbeam lire-align.
Pulse Gondola
Redman Lifts
Honeycomb Return Lift
Sol-Bright Lift
Magic Carpet
Top Terminals
West End Lift
TOTAL (acres)

6,000
39,000
25,000
294,000
41 ,000
25,000
5,000
3,000
0
10.06

6,000
7,600

3,500

32,700
6,000

63,200

39,400
3,200

15,500
5,000
3,000

0.08

0.89

0.17

0.36

0.47

4.85

0.48

1.45

0.39

0.90

TRAILS
New Trail
Upper Same St.
Fleet St.! Fluid dr.
Sol-Bright Trail
Ski School Staging
North Star
Upper Serenity
Powderhorn Trails and lift
Lower Easy Street
Honeycomb Return Trail
Apex Trail Improvements
TOTAL (acres)
Forest Stand Thinning

138,000
7,800
3,000
89,880
1,000
3,000
2,500
79,000
10,890
18,730
66,902
9.66
0

138,000
7,800
3,000
9,470

61 ,470

18,940
1,000
3,000

2,500
60,700

18,300

2.80

46,239
1.55

0.00

21 ,000
21 ,780
0.98

0.00

0.00

12,000
0.28

10,890

0.00

0.22

0.31

3.24

0.18

18,730
20,663
1.36

0.00

SNOWMAKING
Snowmaking System
Lake Solitude
TOTAL (acres)

22,000
21 ,780
1.01

0.00

0.00

0.00

0.00

0.00

0.00

0.00

3,200

600

25,000

9,500

25,700

13,000

45,000

0.22

19,000
1.03

1,000
0.02

SUMMER RECREATION
Mtn. Bike Trails
Outdoor Skating Rink
Alpine Slide
TOTAL (acres)

122,000
4 ,800
31 ,000
3.62

4,800
0.07

0.01

0.57

0.00
1.12

3,000
0.07
7.13

0.30

1.03

0.11

UTILITIES
U,P & Line buried line
Surface Run-off & Sewer Line
TOTAL (acres)
GRAND TOTAL (acres)

6,600
5,000
0.27
37.83

6,600
0.00
0.15

0.00
3.38

J-2

0.00
4.73

0.00
5.33

0.00
4.62

0.15
3.13

0.00
2.74

2,000
0.05

5.50

I
I
I ;FACILITIES

IResort Operations Center

I Eagle Express Day Lodge
Moonbeam Center Exp.
tLa"st Chance Mining Camp
I IT!appers Cabin
IITOTAL (acres)
TRANSPORTATION
BuS, High Occ. Parking
~oon Beam Parking Lot
Mountain Roads
Highway decel.l accel.
p..V Hook-ups
~ass Transit Center
IrOTAL (acres)
LIFTS
Jjpgrade Apex
~oonbeam II re-align.
~ulse Gondola

Redman Lifts
Honeycomb Retum Lift
!sol-Bright Lift
~agic Carpet
Top Terminals
West End Lift
trOTAL (acres)

~LS
New Trail
Upper Same St.
IFleet St.! Fluid dr.
Sol-Bright Trail
Ski School Staging
North Star
Upper Serenity
Powderhom Trails and lift
Lower Easy Street
Honeycomb Retum Trail
jN>ex Trail Improvements
trOTAL (acres)
Forest Stand Thinning
SNOWMAKING
~nowmaking System
Lake Solitude
TOTAL (acres)
SUMMER RECREATION
~n . Bike Trails
lOutdoor Skating Rink
Alpine Slide
:rOTAL (acres)
UTILITIES
U,P & Line buried line
Surface Run-off & Sewer Line
[PTAL iacres)

~RAND TOTAL (acres)

ALTERNATIVE 3

I

TOTAL
sq . ft./ac.

56,000
8,800
12,000
0
500
1.77
78,000
154,000
42,000
22,500
0
0
6.81
6,000
39,000
0
294,000
41 ,000
25,000
0
3,000
62,291
10.80
138,000
7,800
3,000
89,880
1,000
3,000
2,500
79,000
10,890
18,730
66,902
9.66
0

I

Alpine, Krumholz
& Rock Outcrop

I

Limber Pine
Open Forest

I

Conifer / Conifer / conifer- / Aspen / Mountain Meadow / Wetlandl / Modified , Groomed
Forest Parkland Aspen
Forest
and Snowberry
Riparian
Revegetated

6,000

0.00

0.00

0.14

0.00

0.00

0.00

0.00

1.52

0.00

0.00

0.00

1.57

20,500

4 ,500
0
191,400
5,100

14,000
0

0

3,500

32,700
6,000

0.26

7,100
0
500
0.30

12,500

16,000

121,000
12,000

0.29

0.37

3.05

33,100
8,800
4,900
0
1.07

63,200

39,400
3,200

15,500
3,000

0.08

0.89

45,358
1.04

0.36

16,933
0. 86

4.61

0.32

1.45

0.28

0.90

138,000
7,800
3,000
9,470

61,470

18,940
1,000
3,000

2,500
60,700

18,300

2.80

46,239
1.55

10,890

0.00

0.22

0.31

3.24

0.18

0.00

0.00

0.00

0.00

0.00

0.00

122,boo

3,200

600

25,000

9,500

25,700

13,000

0.22

0
0.59

6,600
5,000
0.27
33.11

5,600

6,000

22,000
21 ,780
1.01

0
0
2.80

0.00

11 ,300

45,800
22,800

32,200
10,200
1,500
22,500

0.00

. 21 ,000
21 ,780
0.00
0.98

18,730
20,663
1.36

0.00

1,000
0.00

0.02

45,000
0

0.07

0.01

0.57

0.00
1.12

3,000
0.07
3.65

0.30

1.03

0.00

0
0.00

0.00

0.00
2.31

2,000
0.05
5.10

6,600
0.00
0.15

0.00
3.38

J·3

........

0.00

I Developed

0.00
4.69

0.00
5.09

0.00
4.48

0.15
3.13

ALTERNATIVE 4
TOTAL I Alpine, Krumholz I Limber Pine I Conifer I Conifer I conifer- I Aspe' ! Moo"a;' Meadow ! we"a'dl ! Mod;fied , G,oomed
sq . ft.!ac. & Rock Outcrop Open Forest Forest Parkland Aspen
Forest
and Snowberry
Riparian
Revegetated
FACILITIES
Resort Operations Center
Eagle Express Day Lodge
Moonbeam Center Exp.
Last Chance Mining Camp
Trappers Cabin
TOTAL (acres)
TRANSPORTATION
Bus, High Occ. Parking
Moon Beam Parking Lot
Mountain Roads
Highway decel.! accel.
RV Hook-ups
Mass Transit Center
TOTAL (acres)
LIFTS
Upgrade Apex
Moonbeam lire-align.
Pulse Gondola
Redman Lifts
Honeycomb Return Lift
Sol-Bright Lift
Magic Carpet
Top Terminals
West End Lift
TOTAL (acres)
TRAILS
New Trail
Upper Same St.
Fleet St.! Fluid dr.
Sol-Bright Trail
Ski School Staging
North Star
Upper Serenity
Powderhorn Trails and lift
Lower Easy Street
Honeycomb Return Trail
Apex Trail Improvements
TOTAL (acres)
Forest Stand Thinning
SNOWMAKING
Snowmaking System
Lake Solitude
TOTAL (acres)
RECREATION
Mtn. Bike Trails
Outdoor Skating Rink
Alpine Slide
UTILITITIES
U,P & Line buried line
Surface Run-off & Sewer Line
TOTAL (acres)
GRAND TOTAL (acres)

56,000
5,500
12,000
0
500
1.70
0
93,000
42,000
22,500
0
0
3.62
6,000
39,000
0
0
0
0
0
3,000
0
1.10

6,000

0.00

0.00

1,000
0
0.02

0.00

0.00

0.00

0.00

1,500
22,500

0.00

0.00

0.55

0.00

0.00

0.00

0.00

20,500

4,500

14,000

5,600

0.26

4 ,100
0
500
0.23

12,500

16,000

0.29

0.37

I-

Deve'o"""

•
•
O.
••

1.07

••••
••

93,000
12,000

2.41 1"""

0

0

0

.0.00

0.00

0.00

0.00

0.47

0.10

3,000
0.32

0.00

0.21

0.00

7,800
3,000
52,000

18,940
1,000

0.00

0.00

0.06

0

0

1.19

0
0.07

0.00

0.00

0.02

0.00
1.70

2,000
0.05
3.55

0.07

0.18

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0
0
0.00

0.00
0.00

0.00
0.00

3,000
0.07
0.81

0.00
1.19

0.00
0.54

0.00
0.28

0.00
0.39

0
0.00
0.55

18,730
0
0.89

•
"I
I

I
I

3,000
2,500

0.00

1,000

0
0
0
0
5,000
0.11
9.01

...

33,100
5,500
7,900

6,000

0
7,800
3,000
70,940
1,000
3,000
2,500
0
18,730
0
2.46
0

0.14

11 ,300

I

I

-I
I
I
~
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~

.

I

I
FACILITIES
Resort Operations Center
Eagle Express Day Lodge
Moonbeam Center Exp.
Last Chance Mining Camp
[rrappers Cabin
TOTAL (acres)
TRANSPORTATION
Garage
Moon Beam Parking Lot
Mountain Roads
Highway decel.! accel.
RV Hook-ups
Mass Transit Center
I

TOTAL (acres)
LIFTS
Upgrade Apex
lMoonbeam II re-align.
Pulse Gondola
Redman Lifts
Honeycomb Return Lift
Sol-Bright Lift
Magic Carpet
Top Terminals
West End Lift
TOTAL (acres)

ALTERNATIVE 5
TOTAL I Alpine, Krumholz I Limber Pine I Conifer I Conifer I conifer-I Aspen I Mountain Meadow I Wetland/ l Modified , Groomed I Developed
sq . ft .lac.
& Rock Outcrop Open Forest
Forest Parkland
Aspen
Forest
and Snowberry
Riparian
Revegetated

56,000
5,500
12,000
22,000
500
2.20
87,120
154,000
42,000
22,500
0
0
7.02
0
39,000
0
0
41,000
25,000
5,000
3,000
0
2.59

6,000

0.00

0.00

0.14

0.00

0.00

0.00

11,200
1,500
22,500

0.00

0.00

0.00

11 ,300

5,600

0.26

4,100
1,800
500
0.28

0.00

0.00

0.00

0.50

20,500

4,500

14,000

1.53

12,500

16,000

87,120
121,000
12,000

0.29

0.37

5.05

21 ,800

0.81

33,100
5,500
7,900
20,200

0

3,500

32,700
6,000

5,100

3,200

15,500
5,000
3,000

0.08

0.89

0
0.00

0.36

0
0.47

0.22

0.32

0.00

0.26

0.00

TRAILS
New Trail
Upper Same St.
Fleet St.! Fluid dr.
Sol-Bright Trail
Ski School Staging
North Star
Upper Serenity
Powderhorn Trails

0
0
0
89,880
1,000
3,000
2,500
0

0
0
9,470

61,470

18,940
1,000
3,000

2,500
0

0

1.41

0
0.00

0.00

0
0.00

Lower Easy Street
Honeycomb Return Trail
Apex Trail Improvements
TOTAL (acres)
Forest Stand Thinning

18,730
0
2.64
0

0.00

0.22

0.06

0.07

0.00

18,730
0
0.89

0.00

SNOWMAKING
Snowmaking System
Lake Solitude
iTOTAL (acres)

1,000
0
0.02

1,000
0.00

0.00

0.00

0.00

0.00

0.00

0.00

3,200

600

25,000

9,500

25,700

13,000

45,000

0.00

0.02

~ECREATION
Mtn. Bike Trails
Outdoor Skating Rink
Alpine Slide
TOTAL (acres)

122,000
4,800
0
2.91

4,800
0.07

0.01

0.57

0.22

0.59

0.30

1.03

0.00

0.00

0.11

0.00
0.15

0.00
1.12

3,000
0.07
1.65

0.00
1.99

0.00
1.13

0.00
0.52

0.00
1.85

0.00
0.55

0.00
1.79

2,000
0.05
6.76

UTILITIES
U,P & Line buried line
Surface Run-off & Sewer Line
TOTAL (acres)
GRAND TOTAL (acres)

0
5,000
0.11
17.51
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I

ALTERNATIVE 6
TOTAL IAIPine, Krummholzl Limber Pine I Conifer I Conifer I conifer-I Aspen
sq . ft.lac . & Rock Outcrop Open Forest
Forest
Parkland
Aspen
Forest

I

Mo"nta;n Meadow
and Snowberry

I

wetland'i Mod;'ed, G,oomed' i Developed
Riparian
Revegetated

..

FACILITIES
Resort Operations Center
Eagle Express Day Lodge
Moonbeam Center Exp.
Last Chance Mining Camp
Trappers Cabin
TOTAL (acres)
TRANSPORTATION
Garage
Moon Beam Parking Lot
Mountain Roads
Highway decel./ accel.
RV Hook-ups
Mass Transit Center
TOTAL (acres)
LIFTS
Upgrade Apex
Moonbeam lire-align.
Pulse Gondola
Redman Lifts
Honeycomb Return Lift
Sol-Bright Lift
Magic Carpet
West End Lift
Top Terminals
TOTAL (acres)
TRAILS
New Trail
Upper Same St.
Fleet St.! Fluid dr.
Sol-Bright Trail
Ski School Staging
North Star
Upper Serenity
Powderhorn Trails and lift
Lower Easy Street
Honeycomb Return Trail
Apex Trail Improvements
TOTAL (acres)
Forest Stand Thinning
SNOWMAKING
Snowmaking System
Lake Solitude
TOTAL (acres)
RECREATION
Mtn. Bike Trails
Outdoor Skating Rink
Alpine Slide
TOTAL (acres)
UTILITIES
U,P & Line buried line
Surface Run-off & Sewer Line
TOTAL (acres)
GRAND TOTAL (acres)

56,000
5,500
12,000
18,000
500
2.11
87,120
154,000
42,000
22,500
0
0
7.02
6,000
39,000
25,000
0
41,000
25,000
5,000
0
3,000
3.31
86,250
7,800
3,000
89,880
1,000
3,000
2,500
79,000
10,890
18,730
66,902
8.47
0
109,000
21,780
3.00
122,000
0
0
2.80
0
5,000
0.11
26.82

6,000

0.00

0.00

0.14

0.00

0.00

0.00

0.00

5,600

0.26

10,000
1,800
500
0.41

22,800

10,200
1,500
22,500

0.00

0.00

11,300

0.79

0.00

0.00

0.00

0.52

20,500

4,500
10,400

14,000
7,000

12,500

16,000

0.29

0.37

33,100
5,500 II
2,000
16,200 •

1.30 '"
87,120 .
121,000
12,000 ..

5.05

6,000
7,600

3,500

32,700
6,000

I

3,200

5,100
15,500

5,000

0.08

0.89

0.17

0.36

0.47

0.46

0.48

0.00

3,000
0.39

0.001

I
I

86,250
7,800
3,000
9,470

18,940
1,000

61,470
3,000
2,500
60,700

18,300

2.80

46,239
1.55

0.00

21,780
0.50

2.50

I

10,890

0.00

0.22

0.31

2.05

0.18

18,730
20,663
1.36

I
I

0.00.

109,000
0.00

0.00

0.00

0.00

0.00

0.00

0.00

3,200

600

25,000

9,500

25,700

13,000

45,000

0.07

0.01

0.57

0.22

0.59

0.30

1.03

0.00

0.00

0.00
0.15

0.00
1.12

3,000
0.07
2.05

0.00
3.38

0.00
3.11

0.00
0.94

0.00
3.59

0.00
1.05

0.00
5.04

o,ool~

0.00'.
2,000
0.05
6.40

I
I

J-6

I

I

I

